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Competition by roads, waterways, 
and airways. 


(Continaation) (1). 


Great Britain. 


By courtesy of the British Railway Clearing House, we publish hereafter a 
memorandum of the British Railway Companies showing developments in regard 
to competition and co-ordination between road and rail during the year 1937. 


Legislation. As shewn by the following figures, the 

Road Traffic Act, 1930. tendency for small operators to be ab- 

sorbed by the larger concerns has con- 

There have been no important altera- tinued, and this has resulted in a better 
tions or amplifications of the above Act standard of vehicle and better provision 


during the year 1937. for the comfort of passengers : 
Number of operators owning Total number of vehicles owned by 

At 

it Decemb Up to 50 or more Total | 

st wecember. | 49 vehicles. | vehicles. i (4) (2) (3) 
(4) (2) (3) 

1933 5 814 112 5 926 18 329 27 064 45 393 
1934 5 620 145 5 735 17 743 28 082 45 ‘795 
41935 5 186 144 5 300 16 976 29 461 46 487 
1936 4 870 124 4 991 16 344 31 662 47 973 


(1) See Bulletin, June, 1934 and subsequent issues, 


ItI—1 
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Tours and excursions. 


As the result of an appeal, the Minister 
of Transport has decided that when pas- 
sengers are conveyed by road service 
from one district to a holiday resort in 
another district, either for one day or a 
longer period, the operators of such road 
services are not permitted to convey the 
passengers on more than one local excur- 
sion from the destination resort. 


Road and Rail Traffic Act, 1935. 


Under the powers vested in the Minis- 
ter of Transport, regulations have been 
issued making it obligatory for goods ve- 
hicles limited to a speed of 20 miles per 
hour to carry in a conspicuous position 
at the rear a disc bearing the number 
« 20 » in bold characters, and for all 
trailers to carry a disc bearing the let- 
tera Te, 
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All newly registered vehicles — pas- 
senger and goods — which may he legal- 
ly driven at a speed exceeding 12 miles 
per hour must be fitted with a speed in- 
dicator that will shew the driver he is ex- 
ceeding the maximum permissible speed. 


From the second Annual Report of the 
Licensing Authorities, it is evident that 
the provisions of the Act, particularly 
those relating to loading, hours of duty 
and speed limits, are still being disre- 
garded to a serious extent, and this is a 
matter which is engaging the attention 
not only of the Authorities themselves, 
but also of the more prominent members 
of the haulage industry. 

With regard to the number of vehicles 
on the roads, a comparison of the figu- 
res for 1935 to 1937 gives the following, 


results : : 


| Average number 

Licences. (*) Vehicles authorised. of vehicles 

| per licence. 

| 1935 1936 1937 1935 1936 | 1937 1935 | 1936 | 1937} 

eee 28 739 | 28 916 | 28 888 | 100 182 | 102 855 | 102 749 | 3.49 | 3.55 | 3.52 

N(Ca%) an 35 279 | 34 320 | 34 589 | 55 558 | 54 590 | 55 246 | 1.57 | 1.59-| 1.60 
(53) Char 149 282 | 161 535 | 186 734 | 303 886 | 329 195 | 312 487 | 2.04 | 2.03 | 1799 

| 213 300 | 224 771 | 250 241 | 459 626 | 486 G40 | 530 452 | 2.40 | 2.46. 


Notes. 

(*) Including trailers, which are Ji- 
censed as separate units. 

(**) The different classes of licences 
for goods vehicles are as under : 

« A » licences : 

Public carriers 
two years. 


—— Licence valid for 
« B » licences : 
Persons who carry goods in connec- 
tion with any trade or business of their 


own and also as public carriers. Thesd 
licences, which are valid for one year} 
may have attached to them conditions 
limiting conveyance for hire or reward 
toms 

(a) A defined area or between speci| 
fied places. | 

(b) Certain classes of goods only. 

(c) Goods of specified persons. 

« C » licences : 

Persons who carry goods in connec} 
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tion with their business only — Licences 
valid for three years. 


« C » licence applications are not op- 
posable. It is difficult to estimate to 
what extent the increase in these vehi- 
cles means greater competition with the 
Railways. Many « C » licensed vehicles 
operate within a very restricted area, 
and some of the increase represents a 
change-over from horse and carrier bi- 
cycle transport. 


Appeals. 
The following important principles 


nave been laid down by the Appeal Tri- 
dunal during the course of the year : 


(1) A Licensing Authority should not, 
when exercising its discretion to grant or 
‘efuse an application, have regard to a 
lifference between road and rail rates. 
It is no part of a Licensing Authority's 
luty to make a classification of goods 
hich should go by rail and road respec- 
ively. 

An applicant for renewal of an « A » 
icence should satisfy the Licensing Au- 
hority : (a) that during currency the 
ehicles have been fully employed; (b) as 
o his gross receipts and tonnage ; (c) 
hat there has been no material change in 
he circumstances relating to the busi- 
ess. 

(2) If, during the currency of an « A» 
r « B » licence, there has been a sub- 
tantial break in continuity due to the 
ibandonment of the business, need 
ihould be proved for the new business 
n renewal. 


| (3) Where an « A » licensee has, on a 
irior application, stated that he intended 
) provide certain facilities, and upon re- 
ewal shows that he has been providing 
r intends to provide different facilities, 
e should show a need for the latter. 


(4) Wharfingers, forwarding agents 
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and Clearing Houses doing all or part of 
their work by sub-contractors should, in 
the absence of special circumstances, con- 
tinue to use the sub-contractors rather 
than have vehicles authorised in their 
own name to do the work. 


(5) If an objector proves that suitable 
transport facilities are in excess of requi- 
rements or would be if the licence were 
granted, although the proof does not give 
the objector the legal right to have the 
application dismissed, it would not be in 
the public interest for the Licensing Au- 
thority to exercice his discretion so as to 
create wasteful competition. 


Regulation of road transport wages. 


During 1957 the Committee appointed 
by the Ministers of Labour and Transport 
examined the position in regard to the 
regulation of wages and conditions of 
service of persons employed in connec- 
tion with the carriage of goods by road. 
The Committee’s recommendations have 
in general been accepted by the Ministers, 
and the Government has announced its 
intention to legislate accordingly without 
any avoidable delay. 


Regulation of road rates. 


The Transport Advisory Council, set up 
by the Act of 1933, has given lengthy con- 
sideration to the whole question of co- 
ordination of transport, and as a result 
has submitted a preliminary report deal- 
ing with the question of « Service and 
Rates » in relation to goods traffic borne 
by rail, canal, road and coastwise shipp- 
ing. This report, which recommends, in- 
ter alia, the establishment of a Tribunal 
for the regulation of road rates, and deals 
with the question of voluntary agree- 
ments between road and rail interests in 
regard to rates, is still under consider- 
ation by the Minister of Transport. 
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Finance Act, 1937. 


The Finance Bill of 1937 contained a 
provision to the effect that the unladen 
weight of a vehicle should be taken to in- 
clude the weight of any receptacle placed 
thereon if such receptacle is not removed 
when goods are loaded into or unloaded 
therefrom. An amendment, however, was 
obtained which provides that this should 
not apply in the case of a receptacle con- 
structed with the object of being removed 
from or to the vehicle with its contents, 
and this, in effect, exempts Railway Com- 
panies’ containers. 


New Legislation. 
Road Traffic Act, 1937 


This Act gives the Minister of Trans- 
port power to extend the currency pe- 
riods for A, B and C licences for such 
longer period as he many prescribe. 

The Minister has not yet exercised this 
power. 


Generai increase in railway rates and fares. 


During 1937 the Railway Rates Tribun- 
al authorised an increase of 5 % in the 
railway rates and fares (with certain ex- 
ceptions) as from 1st October. 


Measures taken by the railways them- 
selves to combat road competition. 


Electrification. 


Further extensions have been made in 
the electrification of the British Main- 
Line Railways during the past two years, 
and the total mileage at the end of 1937 
was 1894 electrified track miles, an in- 
crease of 310 track miles over 1936. This 
mileage does not include services solely 
operated by the London Passenger Trans- 
port Board. 
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High-speed trains. 


The introduction of new passenger 
train services running at a higher speec 
than the normal express trains between! 
London and important provincial centres : 
which was started some two years ago! 
has proved very popular, and during the 
past year a number of additional services 
of this kind have been inaugurated. 

In some cases standard steam locomoti 
ves and coaches have been utilised, but ir 
others streamlined locomotives and train: 
have been employed. | 

These special trains are painted a dis) 
tinctive colour, and special attention pai 
to the interior fittings; restaurant car’ 
are provided. 

The seating capacity varies somewha 
but is approximately 200 first and thire 
class seats. 

On certain of the trains a supplementar 
fare is payable varying up to 10 % of th 
single fare, but this extra charge has n 
affected the popularity of the trains 
which are extremely well filled. 


Diesel traction. 


A number of diesel locomotives f 
shunting purposes is in service, and the 
has been some limited use of diesel tra 
tion in self-contained rail motor cars 0 
local services for the conveyance of pa 
senger and parcels traffic. 


Agreed charges. | 

The Road and Rail Traffic Act of 19q 
empowered the British Railway Comp 
nies to enter into agreements, with th 
sanction of the Railway Rates Tribun 
for the conveyance of merchandise 4 
agreed charges. (Reference to this aj 
rangement was made in the Report fa 
the year 1934) (*). In the first iy 


(*) See Bulletin of the Railway Congres 
May 1935, p. 485, 
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stance, the traders themselves took the 
initiative in asking for an « agreed 
charge » to be made. At the present mo- 
ment, however, the Railway Companies 
are bringing these facilities to the notice 
of large traders as it is found that the 
saving in clerical labour is appreciated by 
the traders, and it has helped the Railway 
Companies to regain a certain amount of 
traffic from the road. 


At the end of 1937 there were 607 

ugreed charges in operation approved by 
the Railway Rates Tribunal, as compared 
with 367 at December, 1936, 
In addition, at the end of 1937, 88 
agreed charge offers had been accepted 
vy traders and were awaiting the approv- 
ul of the Tribunal. 


The agreed charges in operation at the 
nd of September, 1937, altogether ac- 
counted for 3.3 % of the total revenue 
‘rom parcels and goods train traffic. 


Demountable tanks and road/rail trailers 
for conveyance of liquids in bulk. 


An examination of the question of the 
ransport of liquids in bulk has shown 
that the Railways are carrying a progres- 
‘ively decreasing tonnage, and as indus- 
jrial development is moving towards bulk 
onveyance the Railway Companies re- 
ently decided to undertake the provision 
{ tank equipment where the Traders are 
ot prepared to provide their own equip- 
dent. 
| Such equipment will be hired at a fix- 
d sum per annum over a period of years 
nder written agreement between both 
arties, ie. on a contract basis. 


Two distinct types of equipment have 
een evolved : 


(1) Demountable tanks (without wheels ) 
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which can be craned at each end of the 
journey on to road motor vehicles and 
are conveyed on ordinary rail wagons. 


(2) Road-rail tanks (with road wheels ) 


Which are run on to a specially fitted rail 
chassis. 


An indication of the varied nature of 
the liquids carried is set out below : 


Liquid oxygen. 
Printing ink, 
Vinegar. 


Glucose, 
Edible oils. 
Condensed milk. 


Shock-absorbing wagons. 


As the outcome of a long series of ex- 
periments a special open wagon has been 
designed with a « floating » body. Shock- 
absorbing mechanism has been interpos- 
ed between the chassis and the body with 
the result that when any shock is impart- 
ed to the vehicle, either by reason of an 
impact or « snatching » on the draw-bar 
(the 3-link coupling is in general use in 
Great Britain for the coupling of freight- 
train vehicles) the vibrations reaching 
the load are greatly reduced, The buffer 
and draw-bar springing also has been im- 
proved with the object of further redue- 
ing transit oscillations. 

This type of vehicle, which is still in 
the experimental stage, will be particular- 
ly suitable for the conveyance of fragile 
traffics in full loads, viz., sanitary pipes, 
pottery, glass, ete. 


Low-temperature transport. 


Extensive experiments have been and 
are being carried out with the conveyance 
of refrigerated foodstuffs and other pe- 
rishable commodities. Large numbers of 
insulated vans and insulated road/rail 
containers have been built, and it is with 
these vehicles that controlled-temperature 
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transport has been developed, and furth- 
er experiments are being made. 

The commodities which are at present 
being carried in refrigerated vehicles in- 
clude confectionery, ‘fre sh, chilled and 
frozen meat, wet, frozen and dry fish, 
rabbits, cooked and preserved meats, 
milk and cream, soft fruit, and other 
highly perishable foodstuffs; also cut 
flowers, bulbs, ete. 
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Additions to the British Railways’ stock o 
freight vehicles fitted with an automati 


air-operated brake. 


The following particulars indicate th 
increase in the number of wagons fitte 
with an automatic air- -operated brak 
(excluding mineral wagons and. brak 
vans ) for the years 1931 to 1936 inclu 


sive : 


Number of wagons (excluding mineral wagons and brake vans) 
fitled with an automatic air-operated brake. 


Percentage — 
. : 
increase, | 


1933 | 


ol 
co 


1934 | 1932 | 1934 
46 224 | 49 827 | 53. 548 | 60 2 


| 1935 | =| 4936 over 1934. 


T4 Jo 


Co-operation between rail and road 
transport. 


Agricultural Act, 1987. 
Land-fertility scheme. 


In 1937, the British Government intro- 
duced a scheme to promote an increase 
in the fertility of the land by defraying 
one half of the cost of lime and one 
quarter of the cost of basic slag in the 
form of a subsidy to the farmers. 


So far as the transport industry is cod 
cerned, the scheme will tend to result i 
an increase in traffic, and in order 
avoid uneconomic competition the Rail 
way Companies and the British Road F! 
deration have come to an amicable aj 
rangment under which their respecti} 
rates are communicated to each oth 
with an understanding that, subject 
certain reservations, such rates will 
be decreased without consultation. 
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Tickets, 


by Lionen WIENER, 


Professor at the University of Brussels. 


INTRODUCTION. 


At a former Session of the Interna- 
ional Railway Congress Association, the 
subject of railway tickets was gone into, 
ind its importance was recognised. At 
he time (1910) a station such as Berlin- 
\nhalt might be called upon to deliver 
IS many as 47000 different kinds of 
ickets. The Gare de Il’Est, in Paris, 
vhich issues 130 kinds of tickets for 
ach station in France, reaches a higher 
lumber still. On the other hand, Com- 
yanies such as the Great Western sell 
rom 70 to 80 million tickets per annum 
ind the Belgian National Railways Com- 
any but slightly less, besides season 
ickets, whose number is estimated at one 
hird of this figure. If one also consi- 
lers that a large printing Works such 
s the Bell Punch Co., of London, which 
s, it is true, the largest of its kind in 
he World, runs machines which print 
2000 tickets a minute, one grasps the 
irst element of the subject, to wit : the 
tupendous consumption of tickets by the 
‘ransport Companies. It is evident, the- 
efore, that it is desirable to simplify 
icketting systems as much as possible. 
Jnluckily, other conditions intervene and 
omewhat hamper this. Owing to road 
nd other competition, Railway Compa- 
ies are constantly affording new facili- 
es to the travelling public, each of which 
; embodied in new kinds of tickets. 

Two contradictory conditions have, 
verefore, to be taken into consideration: 
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on the one hand, the advisability of re- 
ducing the number of the different kinds 
of tickets, on the other, the necessity of 
increasing this number so as to satisfy 
new heeds. 

And further, a new element has mate- 
rialised : this is the mechanisation of 
ticketting through self-printing and self- 
issuing machines. When the Berne Con- 
gress, where these problems were first 
gone into, was held in 1910, mechanisa- 
tion was in its infancy and yet a resol- 
ution was passed in its favour. Since 
then, such machines have been much im- 
proved and many important Companies 
have either adopted or tried them, thus 
obliging the Companies, once again, to go 
into the ticket question. For all these 
reasons, if is necessary to enter into the 
matter in its entirety, commencing with 
a thorough study of tickets as they are 
now used and this subject might appro- 
priately form the subject of one of the 
« questions » of the Railway Congress’s 
next Session. 

In gathering information concerning 
what is done elsewhere, it is often possi- 
ble for one Company to make use of what 
has been successfully achieved elsewhere. 
As an instance of this, we quote two re- 
cent examples that have been brought to 
our notice within an interval of a few 
days : 

When an important Railway Company 
owning a number of A.E.G. self-printing 
and issuing machines, recently raised its 
tariffs, it ordered a complete set of new 
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18 \o™ CLASSE, 
he te : 


PRIX: » fr. 75 © 


* Qp vonseryera-ce-biflet jusqu’’ ce que te garde le réclame. i 
| Les Voyageurs qui re pourciitnt representer leurs biltets devront 
payer leur place pour le parcours entier du convoi au prix dela Ireelasse, 


e depart. | 


eos 


ageurs sont pri¢ 


Mest recommandé aux Voyageurs de ne se !éver, pour sortir des vottires ,qne {by 


orde a Bruxelles — 


S| SP CLASSE eee 

© ve { 5 6 i 
te PRIXe sa te. ' 
3 . Qx conservera ce billet jusqu’a ce que le garde le réclame. 

we Les Voyageurs qui ne pourraient representer leurs billets devront} 

BYU Eo payer leur place pour le parcours entier du convoi au prix dela Ireclasse. 

BY a iis Sep uy oes os 

miei 7 ce PR aeRO © EERE HEIN AH eee oc ee 1 
Figs. 1 to 3. — Front and back of early paper tickets between fixed places. 


Belgian State Railways — 1838/1840. (Actual size). 


plates. Had it known those then used by extra ones only. The cost, including laf 
the London and North Eastern Ry. and  bour, would have been but a fraction 0 
others, which we describe hereafter, what was actually disbursed. 

it need only have changed the movable On another System, fraud on a lar 
paris of the plates and bought a few scale was practised; an understandin 


Eh scar 
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had been arrived at with the ticket col- 
lectors and the return portion of long- 
journey tickets was not collected. The 
date was easily altered and the tickets, 
returned to the places whence they were 
valid, then served a second time. This 
was only done to tickets of high deno- 
mination. After having studied many 
ways of preventing such misuse, the 
Traffic Department had special nippers 
made which dated the tickets in indeli- 
ble ink (+). As these nippers were ex- 
pensive, they were only served out to the 
staff of the more important stations. 

The Central Argentine Ry. had pre- 
viously had to deal with the same pro- 
blem and had solved it differently. In- 
stead of selling return tickets on the 
usual plan, long-distance return tickets 
comprised an ordinary going portion 
und, instead of a return one, a second 
dortion which was really an exchange 
icket with which the passenger paid, at 
‘educed fare of course, and when about 
0 start on his homeward journey, for a 
single (return portion) ticket. In prac- 
ice, this system has proved entirely sa- 
isfactory. 

It is unnecessary to quote further in- 
stances. 


Light railways, tramways and bus 
ines. — Besides main and branch li- 
1es, many Companies maintain others 
which they work as light railways and 
nstead of closing down unprofitable 
mes, there is a tendency to operate them 
n the same fashion. Some Companies, 
uch as the Belgian National Rys. Co., do 
0 systematically. In these cases, the 
ailway guard sells tickets as is done on 
ny tramway line. As Railway Compa- 
ules frequently work bus lines as well, it 
ecomes ever more difficult to differen- 
iate between the various classes of lines 
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on each of which ticketting problems 
arise and must be dealt with. Experien- 
ce gained on another class of line may 
be useful not only to similar ones but 
even, in many instances, to main-line 
railways as well and should therefore, 
not be neglected. 


As an instance, the Central Argentine 
Ry.s exchange return ticket is but the 
adaptation to a railway of a system which 
has long been in use on British tram and 
bus lines, so as to prevent the very fraud 
the railways we have quoted have had to 
fight against. 


Definitions, — Apart from the stand- 
ard railway tickets, a number of others 
are in daily use : booklets, paper tickets, 
ete. They all come under the generic 
heading of « tickets » (or « titres de 
transport », in French), but bear, as 
well, a number of other names. 

It will make for lighter reading if we 
here state, once for all, how we shall de- 
signate the various kinds of tickets in fu- 
ture. It would have been preferable to 
restrict the name « ticket » to Edmond- 
Son’s CARDBOARD TICKETS which are print- 
ed to standard dimensions 30.5 by 57 
IM esl / See 29/32), 

A TICKET CARD is a cardboard ticket of 
larger size. 


PAPER TICKETS explain themselves. Any 
detachable section of such a ticket is a 
coupon and the portion that is kept for 
checking purposes is a sTUB. 

A number of such paper coupons, each 
available for a different section of a 
journey are bound together into Books oF 
coupons; when all of them are identical, 
they form BLocks (or paps in America). 


In the following pages, when designat- 
ing various entities, the term « Railway 


(1) Similar nippers had already been used by the Company in 1901. 
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Company » is supposed to include not 
Companies only, but State Railway Admi- 
nistrations as well. Otherwise we would 
always have had to State « Railway Com- 
pany » or « Administration », which 
would have been tedious. 


* 
x + 


Summary, — Railway tickets have 
several functions : they furnish a means 
of proving that there exists a contract be- 
tween the carrier and the passenger; they 
are also a means of control and of sta- 
tistics. Tariffs as such are outside the 
scope of this paper, but they enter into 
it when translated into tickets; therefore, 
the way card or paper tickets deal with 
the matter is important and besides the 
system of ticketting, each element of the 
ticket will have to be gone into, which co- 
mes to analysing its physiology. The 
pecuniary aspect of tickets will also be 
dealt with, as also issuing entities, And, 
last but not least, come the machines for 
printing or delivering tickets as they are 
needed and the special tickets required 
for the purpose. All these items natural- 
ly group themselves into ten parts, each 
of which is divided into chapters : 

A — Status of railway tickets. 

B— Physical aspect of tickets 
and shape. 

C — Systems of tickettine. 

D — Pecuniary aspect. — 
riffs. 

EK — Special tickets. 

F — Control and statistics. 

G — Ticket-issuing entities, 

H — The physiology of the ticket. 

I —Self-printing and issuing machines, 

J — Appendix. 


: substance 


Tickets and ta- 


References, — It is undoubtedly use- 
ful to quote one or two Companies where 
a ticket is or has been used, as this en- 
ables one, were further information 
needed, to secure it. But it would serve 
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no useful purpose to give long lists of 
Companies using any ticket we may hap- 
pen to quote. 


Illustrations, —_ We have reproduced 
a considerable number of tickets as this 
does away with lengthy and inadequate 
descriptions. Besides this, it should be 
remembered that the ticket letterpress 
has to be squeezed into a cramped space 
and must yet remain clear and legible 
under conditions which are much moré 
severe than those to which ordinary 
printed matter is subjected. It is, there 
fore, indispensable to reproduce it as i 
appears on the tickets and not as a fan’ 
ciful typographical composition. | 

We have always stated what photo 
graphic reduction has been used. Save : 
very few exceptions when we have repel 
duced cardboard tickets in actual siz 
we have reduced them to 4/5, which i 
practically two thirds of the availabl 
surface. The size of the paper ticket i 
so varied that it has not been possible t 
use so general a rule, but we have prefei! 
ably, whenever possible, reduced sue. 
tickets to 3/4 of their actual size; e 
ceptions mostly concern very large ticket 
(reduced to half size) and very sma 
ones, reproduced full size. 

Two ways of numbering the figur 
have occurred to us : either giving 
number to each illustration and indi 
to each of the tickets of which it may 
made up, or awarding a separate numb 
to each of the latter whether grouped i 
a single illustration or not. This secon} 
system, which has been adopted, is f 
more convenient for reference purpose 

The legends state what the illustration 
are supposed to show, but most. ticke 
have special features, with which we de 
in subsequent chapters. After the na 
of the issuing Company, we have ther 
fore quoted such other items as may 
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f interest, thus doing away with the ne- 
‘ssity of reproducing further tickets 
yr the purpose. 


Note. — Besides the illustrations in- 
rted in the text, we shall often refer to 
‘her illustrations appearing in other 
rts of this series of articles. These will 
2 shown in italics so as to distinguish 
lem from the former. 


* 
* * 


Ackowledgements, — We particularly 
ish to express our thanks and indebt- 
Iness to the numerous Railway or Road 
ransport Companies who have been 
od enough to reply to our queries or 
ho have sent us samples of tickets, and 
so to many ticket printing Firms who 
ave helped us in various ways. We are 


4 and 56.! 


Figs. 
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particularly indebted to Messrs. Guyot of 
Brussels, Roelants of Rotterdam, the 
Globe Ticket Co. of New York, and Fas- 
bender of Berlin, whose beautiful colour 
work we regret we are unable to repro- 
duce. The London Bell Punch Co. has 
been particularly helpful not only in 
sending us numerous and varied speci- 
mens but also in supplying a number of 
papers on various ticketting subjects, all 
of which have been most useful. 

Besides these, the manufacturers of all 
kinds of ticket machines have supplied a 
number of photos and descriptions of 
their appliances; we quote largely from 
them further on. We have also had in- 
teresting studies supplied by the French 
Nord, the London Passenger Transport 
Board, and many other Companies to all 
of whom we are grateful. 


\ sun Uver. 7 


: oud 
me 
seat 


‘ i ae 
ie 2 | ue FROM BAG-LANE TO 


BOLTON AND LEIGH RAILWAY. 
Aerememrmrerenh} 


FROM BAG-LANE TO 


Provided there be room in the Carriages on their arrival. 
At o clock, ‘ 


No, Paid 


184 


Entered 
(Turn over.) 


BOLTON AND LEIGH RAILWAY, 
ype a 


Provided there be room in the Carriages on their arrival. 
At o'clock, 5 


‘No. Paid 


1g§4 


Entered 
(Turn over.) 


BOLTON AND LEIGH RAILWAY, _ 


NOTICE,—When seated, please to hold this ticket 
in readiness till called for, as no person will be per- 
mitted to proceed without producing a ticket. 

No gratuity allowed to be taken by any Guard, 
Porter, or other Railway. Servant. 


Smoking is 
strictly prohibited, : 


Part of a sheet of early Bolton and Leigh Ry. 
tickets and back of one of them. (Red. 3/4). 


4 


PART &: 


STATUS OF THE PASSENGER TICKET. 


CHAPTER I. 


The juridical aspect of passenger 
tickets should be considered from diffe- 
rent angles. Such a ticket is not in itself 
a contract; it constitutes, as a matter of 
fact, a means of proving that such a con- 
tract between the carrier and the passen- 
ger does exist. But it is a very peculiar 
one and is not similar to any other save, 
perhaps, to a limited extent, to the con- 
tract between a theatrical producer and 
his patrons. It is often misstated that 
Carriers do not differ from other pur- 
veyors as they sell transport instead of 
other merchandise, but the cases are not 
comparable inasmuch as the journey ta- 
kes place whatever the number of travel- 
lers, and even should there not be any 
at all. The contract simply allows them, 
under certain conditions, to DNS 
in a given journey. 

Payment usually takes place in advance, 
whereas when purchasing commodities, 
the opposite is the case, payment then 
taking place either upon delivery or later 
still. Tickets must be shown at any time, 
whenever the passenger is called upon to 
do so and may even be withdrawn on the 
way; the passenger must therefore al- 
ways have them about him. 

As the Company is not obliged to re- 
imburse unused tickets, a ticket in other 
hands than the traveller’s is valueless. On 


eventually, paying a fine (1). 


the other hand, a traveller without 
ticket is obliged to pay again, beside 
He may b 
allowed to prove that he had actuall 
bought a proper ticket, in which case n 
fine. is levied. 

The following Companies have bee 
good enough to “send us studies concern 
ing the juridical aspect of Railwa 
Tickets, for which we are glad to than 
them : 

The French Main-Line Railways ; 

The London, Midland and Scottish Ry, an 
the London Passenger Transport Board; 
The Great Southern Rys. of Ireland; 

The Swiss Federal Rys. ; 

The Swedish State Rys.; | 

The Italian State Rys.; | 

The Belgian National Rys. Oo. | 

Transport contract. — A railway tick 
enables the passenger to prove that such 
contract exists, and is the means of h 
doing so (”). It is not in itself a contra 
which it simply represents. As will 
subsequently shown, it has other uses : 
well. 

Though a ticket proves the existen: 
of a contract between the Company art 
the passenger, anybody travelling wit} 
out a ticket and without fraudulent i) 
tent is also a passenger and has eq 
rights with any other. Thus in B 
gium, and also in France, anyone m 
board a train at certain staffless ha. 


(1) The first Belgian tickets stated that 
a first-class fare (fig. 1). 


(2) Belgian Law of 25 August 1891, art. la. 


passengers without tickets always had to pay, 
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ind subsequently pay for his passage 
When in the train, whereas the actual 
sontract has begun previously : in Bel- 
zium, the moment the passenger entered 
the railway carriage. 


“ON 
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(fig. 10), and certain Brazilian ones bore 
no other wording whatever (fig. 9) (+). 
The same idea is to be found in the 
wording of certain Swiss tickets which 
were entitled « Récépissé de perception » 


WABASH RAILWAY | 


N saraas 
RM 2308 


~ 
¢ 
Se 
cy 
us 
2 
ZA 
oO 
oS 
3S 
oO 


= 
om 
fp 
n 
om 
Sy 
5 
< 


Fig. 6. 


British jurisprudence takes a slightly 
different view. According to the D.MS., 
the ticket handed to the passenger (and 
this is where the main difference lies) is 
in itself a contract which obliges the 
Company, in consideration of the price 
paid by the passenger, to carry him with- 
in a reasonable time and with all due 
sare and diligence to the destination spe- 
sified on it. 

This is also the case in Ireland (Gt. 
Southern Rys.) where 

« The sale of a railway ticket by a Rail- 
vay Company to a passenger constitutes an 
*xpress contract whereby the Company under- 
sakes the responsibility of conveying the pas- 
enger... > 


- Fares, — The ticket is also the means 
if proving that the correct fare has been 
vaid (fig. 7). In the States, certain of the 
ullman Co.'s tickets even bear the 
vords 

« To identify accommodation purchased » 


fig. 8). 


Several very old tickets even went as 
ar as to state that they were « receipts » 


PRESERVE THIS 


2 until called for by Train Conductor. 
tifies YOUR Railroad Transportation for this 
trip and Train only. 2 
Ticket—lifted by Conductor—will be returned| 2 
to you before you leave the Train. 


— Identification ticket 


SERIES 


It iden- 


Any unused portion of 


— Wabash Ry. (Red. 3/4). 


N°? 223402 


NOTICE TO 
PASSENGER 


This slip is a receipt 
for your railroad trans- 
portation and should 
be retained until com- 
pletion of journey. 
NO TRANSPORTA- 
TION to be returned. 


en td 


Fig. 7. — Receipt-ticket of the Union Pacvfic 
R.R. (Red, 3/4) — With space for punch- 
ing, and Company’s crest). 


THE PULLMAN COMPANY 
PASSENGER'S CHEC K—To identify 
accommodations purchased. 


EASTHAMPTON to NEW YORK, N. Y. an) 
SEAT eee be et Mal al hoo oe 


R. 
Property taken into car will be entirely at owner's risk 


orFice 7-321 FoRM | $0.60 
Fig. 8. — Proof of contract — 
The Pullman Co. (Red. 3/4). 


(1) In Pelotas, 


| 
| 
: 
| 
| 
| 
| 


Bello Horizonte and elsewhere (Brazil). 
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other considerations (fig. 11) (*). Of 
course, a ticket being a receipt is subject, 
in France for instance and with certain 
exceptions, to the usual fiscal duty. The- 
se exceptions comprise : 

Personal tickets (ordinary or workman’s 
season tickets) and tickets delivered on pre- 


sentation of a personal identity card (such as 
large-family tickets, war pensioners, discharg- 


Ferro-Carril 


RECIBO DE PASSAGEM 


Fig. 9. — Receipt-ticket without name of ~-ed soldiers, special half-price tickets, etc.). 
Company or of station — Pelotas, Brazil , ~ 4 
(Red, 3/4). Tickets are issued to bearer or his de- 


| —gguweE Vy wueuETr~e~ -_— : eerie ge ee 
| = MALINES A BRUXELLES. 
| 
‘ 


on : VA ef 835, 
WAGGON Ne , Depart du | (25 I 


atte -— < | : 
PLAGE N° 19, a heures du a. 
Les voyageurs sont pris de s Pe Regu 50 centimes. 
G Le Receveur, 


trouver dlastetion quinzeminutd? 


Se SREY 
, 


avant ‘heure du départ. 


et Jusqu'& ce que le Garde le réclame. : 
B90G88909908800800080 


N.B.Qn conser 


Mig. 10. — Reproduction, in actual size, of first Continental steam railway ticket — Belgian 
State Railways. — This ticket is a receipt —— Seats are numbered. 


(receipt for perception) ('). In Ger- legate, but may not be transferred to : 
many, whereas this idea was sometimes third party. The French bye-laws state (* 
resorted to, it was usually bound up with that : ; 

« the carriage of passengers takes place afl 
ter previous payment of fares >. 

It is thus only with intending travel 
lers that the Company intends to deal. 


Curiously enough, the ownership 
railway tickets — whether they belo 
to the Company or to the passenger - 
is an open question in most countries 
At first sight, it would seem that sa 
Hig: 11 Seneca eM = when otherwise stated by law, they b 

Altona-Blankenese (Red. 3/4). long to the Company, and the fact. tha 


(1) Geneva Steam Navigation Co. 
(2) Altona-Blankenese : « Fahrsehein und Quittune » (Ticket and receipt). 


(#) Art. 4, General Tariffs applicable to passengers, passengers’ luggage and dogs, 
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hey are usually collected at the end of 
he journey would seem to prove it. But 
here are objections to this opinion. 
The first of them arises when one con- 
iders that in many (if not most) sta- 
ions, access to the trains is only possi- 
le : (a) upon purchase of a ticket, and 
b) after the barriers have been passed. 
‘he booking offices being outside these 
arriers actually sell tickets when the 
iompanies’ transport services have not 
et been made use of; besides this, it is 
owhere stated that after buying a ticket, 
ne purchaser is obliged to travel. Were 
e forced to do so, it would seem that 
ooking offices would be placed inside 
istead of outside the station barriers. 
nd this point of view is strengthened 
hen one considers that other booking 
ffices which exist elsewhere, outside the 
ompany’s premises, whether belonging 
' it or to private Agencies, also sell 
ckets without stating whether or not 
ey have to be used for travelling. Add 
this that on most light railways and 
ad transport lines, passengers retain 
eir tickets after alighting from the 
ES: 
|All this may be but toleration but it 
ems advisable to elucidate the point as 
ie status of the ticket is thereby affect- 
. Suppose, for instance, a ticket is sto- 
p from a passenger who has not yet be- 
‘n his journey and that the thief be 
ght. The passenger alone will be the 
untiff, the Company never appearing 
the matter. Of course, this is not act- 


MONO Ve art. 16, 
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ual proof of non-ownership but it is 
worth thinking over. 

Lastly, when a Company issues a 
through ticket over lines belonging to 
several other Companies, does the ticket 
or do portions of the ticket belong to 
each of them in succession? 

Another way of looking at things has 
been suggested by Mr. Renieu who con- 
siders that the ticket which is (or pro- 
ves the existence of) the contract is the 
joint property of both parties and that 
it is simply retained in trust by one or 
other of them according to mutual con- 
venience. The purchaser is then suppos- 
ed, by the simple fact of having accepted 
the ticket at the booking office, to have 
approved of the conditions under which 
the ticket is issued. This appears to take 
into account, in countries where the sta- 
tus is not legally fixed, both the legal 
point of view and any existing bye-laws. 
Elsewhere, the status varies. 

In France, which is an exception, the 
ticket belongs to the passenger, who is 
allowed to sell it before commencing his 
journey. 


« Save exceptions stated in the bye-laws, 
tickets may only be sold if they are not per- 
sonal and if the journey has not begun (1) ». 


But though the passenger is the actual 
owner of the ticket, he may not deal with 
it as he thinks fit (7), a limited property 
only being vested in him. 

Should any of the Company’s officers 
collect the ticket in the course of the 


par. 5, dealing with international transportation, 


' (2) He may not cede the return portion of a return ticket (art. 21, law of 21 July 1845, 


jaborated by Ordinance of 15 Nov. 1846, art. 76, modified by Decree of 11 Nov. 1917, 
it. 97). . 
| Tickets belonging to other passengers may not be borrowed for registering passenger's 
jiggage, the free luggage carriage (30 kgr. = 66 lb.) being an accessory of the ticket. 

| Sarrer writes that the right to such freedom is vested in the passenger and is therefore 
/atransferable. 
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journey, he must give a receipt for it. 
When the journey is ended and the ticket 
about to be withdrawn, any passenger 
having a grievance against the Company 
should ask for a receipt in exchange for 
it. And still a further proof of the pas- 
senger’s ownership is that, should he 
claim reimbursement of an unused ticket 
whose period of validity has run out, 
such reimbursement is refused but the 
ticket is returned to him. 


In Bexerum, the bye-laws used not to 
be sufficiently clear and only stated that: 
« the ticket also enables the passenger to 


prove that the price of the journey has been 
paid ». 


This has been completed by law (*) as 
follows 

« Passengers must show and even hand over 
their tickets to the Company’s staff whenever 
required to do so and must give them up for 
collection, according to the Company’s bye- 
laws. either in the trains or at the station’s 
exit. » 


In SwiTzZERLAND, the law is not as ex- 
plicit but the ticket’s status is easy to 
deduce as the Federal Rys. are but a sec- 
tion of the Federal Administration and 
the Swiss State is sole proprietor of all 
these railways. 

According to the Federal Tribunal’s 
jurisprudence (*), tickets issued by the 
Federal Rys. are considered to be federal 
documents (*), the conditions required, 
to wit, concerning their origin and the 
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status of the issuer (+), being fulfilled, 
There is therefore no need to discrimin- 
ate whether the contents are of a public, 
or a private character. So whether it 
belongs to public law or not is immate- 
rial. | 

Another conclusion that should be 
drawn is that the status of tickets issuec 
by private Swiss Companies is different 
these being ruled by the several Swiss 
cantonal jurisdictions (°). 


j 


In Eneianp, the problem does not arr 
at all, the first article of the Companies 
bye-laws stating that « the tickets are the 
property of the Company ». There is 4 
slight difference concerning tickets iss 
ed by Colonial Government Railways; 1 
Ceylon, for instance (fig. 12), before th: 


This ticket Is the property of the 


Ceylcn Government, and must be 
shown and given up when required. 
1t is issued subject to the conditions 
in the General Rules and to the special 
conditions published from time to time 
in the Ceylon Government Gazette. It 
is not available for break of journey. 


| 
| 
{ 


Fig. 12. — Property of a ticket — 
Ceylon Government Rys. (Red. 4/5). 


usual recommendations concerning co 
ditions of issue, etc., they bear the word: 


« This ticket is the property of the Ceylo} 
Government, » 


It is therefore on the same footing 
other Government property. 


(1) « Arrété Royal » (Royal Order) of 4 April 1895, art 7 (Moniteur of 19 and 21 April, 
which altered that of 3 August, 1887, Ist Part, pp. 558 and following, 


1895) 


(2) Official book of laws (arrétés). 


(8) Falsification falls under penalties stated in art. 61 of Federal penal Code. 


(4) According to the Federal Tribunal. 


(5) See Par. 9, 10, 11, 15 and 16 of the Regulations for Swiss Railway and Steamboa 


Transport Companies, Ist Jan, 1894. 
See also HANS SCHWEINDENER : 


On pages iss Das Personentransportrecht mit besonderer Beriicksich,) 
igung des schweizerischen Post-, Eisenbahn-, und Dampfschiffverkehrs, Berne 1911, 
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Conditions of issue, — Tickets are is- 

sued subject to the Companies’ bye-laws, 
and passengers must obey them. Form- 
erly, a number of these conditions used 
to be printed on the ticket itself and 
when space was insufficient on the back 
of it, but so as to be binding, the passen- 
ger should have had the possibility of 
reading it. This was seldom the case as 
he would obstruct all other passengers 
were he to start reading these conditions 
at the booking office window. Several 
findings of Continental Law Courts have 
upheld this contention. 
For this reason, only a few of the most 
important clauses are now printed on 
the tickets; these include mainly the fact 
of their being untransferable, the oblig- 
ation to show them when required and 
when opportune, and others concerning 
the Gompany’s responsibility or conver- 
sely. Other steps have been taken con- 
cerning the other conditions. 

In England, before Edmondson’s tickets 
had been invented, the paper tickets bore 
a few of these conditions on both sides, 
such as : 

« No person will be allowed to proceed 
vithout producing a ticket (1) » 


or else: 
 ¢ This ticket must be shown at the Station 


ut must be kept to present it to the Guard of 
he coaches at... Station (2). > 


Other conditions concerning the jour- 
ley, but not the ticket itself, followed. 
When Edmondson produced his card- 
yoard tickets, space for such conditions 
vas lacking so they were barred for quite 
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a time, but as they were really necessary, 
they reappeared about 1862 (*) timidly 


at first, later more imperatively (figs. 43 
and 14), as hereunder : 


« Issued subject to the Regulations in the 
Company’s timetables » 
or, more generally : 


« Issued according to the Company’s bye- 
laws. > 


Fig. 13. — Notice on back of ticket — 
New South Wales Govt. Rys. 


Fig. 14. — Notice on front of ticket — L. M. 
and S. Ry. (Red, 4/5). — Category : cheap 
fare ticket, 


This formula was clearly shown and, 
so as to draw the passenger’s attention, 
was sometimes printed in negative 
type (1) or even in red (°). 

As special clauses relating to certain 
tickets were to be added, the entire back 
of the ticket was devoted to them, in 
England since 1875, in Belgium, earlier. 


(1) Bolton and Leigh Ry., 1840 odd, 

(2) London and Warrington Ry., 1832. 
(3) Midland Ry. 

| (4) Southern Ry. 

(5) Gmneat Western Ry., Metropolitan Ry. 
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As a corollary, words advising the passen- 
ger to read what was on the other side 
were added on the front, such as « See 
back » (7) or « Turn over », or more 
often, « See conditions back » (*). The 
object was of course to bring to the pas- 
senger’s notice the fact that special clau- 
ses existed so that he might not argue 
that he had no knowledge of them. Such 
conditions are also reproduced in the 
Companies’ timetables, besides being 
printed in handbills and posters. — 

It has been decided in British Courts 
(in 1930) (#) and in 1931 (*) that provid- 
ed the ticket itself is printed sufficiently 
clearly to draw the passenger’s attention 
to the existence of special conditions, the 
fact that those conditions have to be 
found in another document, even if not 
easily obtainable, does not prevent the 
conditions from being effective to bind 
the passenger. The necessity for a judi- 
cial decision on the point does not appear 
to have arisen in the High Courts of the 
Irish Free State but it is assumed their 
views would coincide with those of the 
English Courts. 


The contractual nature of tickets is 
emphasized by certain Companies in the 
very wording they use. Thus the L.M.S. 
states that « The acceptance of it (the 
ticket) is to be taken as evidence that the 
Rules, Regulations and Publie Notices re- 
lating to the tickets, in connection with 
which this ticket is issued, are under- 
stood by the holder ». 

This seems at first sight to be some- 
what drastic as it is somewhat difficult, 
is it not, for the holder to judge himself 
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| 
whether or not he has properly under-: 
stood these rules and regulations? | 


Continental booklets of coupons and 
American interline paper tickets, are is- 
sued nominatively, and by signing their 
name to these paper tickets, the holder 
bind themselves to respect all the clauses; 
and regulations to which they are sub- 
ject. | 

Such acceptance is particularly impor- 
tant in the U.S.A. where tickets are more! 
frequently issued for very long journeys 
than is the case with us and therefore} 
cost larger amounts. For this reason. 
the principal clauses are reproduced on 
the upper portion of the long band-tickets 
which become valid only when stamped 
and dated on the back. Not only doe 
the intending passenger sign for accept 
ance of the conditions, but the issuing: 
agent signs as witness as well. Further] 
more, so as to show the contract has been! 
accepted by the Company, the facsimile 
of the chief passenger agent (or a Vi 
President) is also reproduced on th 
ticket. Many of these tickets even beam 
the slogan 


« Read your contract. » 


or others to this effect. | 

Transferability of railway tickets, a 
Generally speaking, from the moment thd 
journey has begun, tickets are shi. | 
ferable, but in some countries they may 
be ceded up to this time, in others, no 

In France, tickets are transferabli 
when they are not nominative and whe 
the actual journey has not begun. It i 


(1) South Hastern Ry., District Ry. 
(2) Lancashire and Yorkshire Ry. 
(3) Thompson v. LMS. 

(4) Penton v. Southern Ry. 
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therefore, allowed to have a ticket bought 
by a third party or to sell a single ticket 
before using it, whereas the return half 
of a return ticket may never be sold or 
transferred, as the commencement of the 
journey took place when starting on the 
outward trip. 


In Be.eium, even when the ticket is to 
bearer and not nominative, it is personal 
and untransferable (1). This condition, 
which in practice is almost impossible to 
enforce, has been maintained in the bye- 
laws with the sole purpose of legally pro- 
hibiting the systematic sale and purchase 
of tickets by others than the proper is- 
suing entities. 


In IRELAND (Great Southern Rys.) as 
n ENGLAND (*), the bye-laws prohibit the 
sale, transfer or receipt of non-transfer- 
ible tickets and both sellers and purcha- 
ers, transferrors and transferrees, are 
subject to a legal penalty. The perform- 
ince of the contract is thus restricted to 
he person with whom it is made and 
revents the acquisition of tickets by per- 
ons who, by obtaining them free or 
heaply, would travel under conditions 
inancially disadvantageous to the Com- 
any. 

In the U.S.A. owing to the large 
mounts involved, cession of return por- 
ons is particularly objectionable. When 
settler uses a « home seeker’s ticket » 
vailable nine months, he is naturally 
smpted to sell the unused portion that 
lay remain after he has fixed his choice. 
0 prevent this, besides his signature as 
scepting the conditions of issue (which 
iclude non-transference), the Companies 


(1) Art. 2, Par. 3 of the bye-laws. 
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added in 1890, as a further means of 
protecting their rights, a succinct des- 
cription of the holder, the guard perfor- 
ating such indications as apply to the 
bearer’s sex, girth, height, age, colour of 
eyes and hair, etc. (fig. 15). And besides 
all this, the return portion is only avail- 
able after the holder has proved that he 
(or she) is the original purchaser and 
after the clerk has also signed it for va- 
lidation. 


Company’s obligations, — The accept- 
ance of a contract between two parties 
entails mutual obligations which come 
into being as soon as the Company has 
received the passenger’s payment of his 
fare. The Company must carry him with 
all due diligence to his destination in the 
class for which he has paid. 


Ciasses. — In Belgium, the Company 
must place at the traveller’s disposal a 
seat or standing room in a carriage or 
compartment of the class in which he has 
the right to travel (save in the case of 
limited trains) or in a higher class than 
he has paid for. But the Company may 
hot, even when reimbursing the diffe- 
rence in price, oblige him to travel in a 
lower class, without his agreement. In 
the same way, a passenger may protest 
if a passenger of a lower class is allowed 
to enter his compartment without paying 
in consequence. 


TIMETABLES. — The punctuality of 
trains must, save cases of unavoidable 
circumstances, be maintained. But it 
would seem that in England, the times 
given in the timetables are those before 


Those concerning full-price or reduced-price fares 


wre included in Portions I and II (pages 5 to 16) of the regulations and bye-laws issued 


yy Ministerial Decree of 18 March 1932 (Monitewr, 20 March 1932), 


ft the law of 25 August 1891, Art 13. 
(2) Furness Ry. : 


amplifying the text 


« Its transfer is an indictable fraud », 
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fhe Join yigentors 0 
oket reads, mw 
stody. for the exclasive 
whose: sig: 


; (pe edt, 
| baggage on it, th 


Georgia Ry. Co. (Red. 


Central of 
escription of original purchaser — Date of uti- 


s of issue 
1 


identification and summary ¢ 


ket-band setting out condition 


hed in lists of items. 


— Portion of American tic 
— Contains notices to passengers, 


155, 
lisation to be pune 


Fig. 
3/4) 


which the Company undertakes that its 
trains shall not leave but they are not 
tied down to arrive punctually if the 
Company has previously taken all reason-| 
able steps for them to do so. | 


The Companies’ liability. — Damages¢ 
_— While the Company is not an insurer 
of the safety of the passenger or his lug 
gage, it is liable to him for damages in 
the event of the Company or its servant 
failing to exercise the reasonable car 
and diligence which the existence of thé 
contract requires. The word « reasonj 
able » qualifies such conditions in a curl 
ious way. If, for example, a passenger 1 
injured in the course of his journey as | 
result of the development of a latent dey 
fect in a coach « reasonable expendituryy 
of skill or foresight » could have detecil 
ed or prevented, the Company is not le& 
gally liable for any resultant injury ti 
the passenger. 

But when the Railway Company is li 


passenger. In the event of a fatal ace 
dent to him, his legal personal represen 
atives may sustain a claim against thi 
Company. 
These considerations enter into 0 
subject because they have to be tak 
into account when issuing tickets. Ce 
tain tickets practically insure passenge' 
against all or limited risks (fig. 16 
others have no insurance value. T 
even applies to unjustifiable unpuncetif 
ality, to loss or damage to luggage ai 
in some cases, causes the Companies 
issue special reimbursement _ tick 
which are in daily use in the United St 
tes. : 
Luggage liability is frequently limi al} 
in the U.S.A., to $ 100 (fig. 18), and) 
$ 50 for full-price and half-price (chill 
rens’) tickets respectively, unless a hig} 
er rate of carriage be applied. 
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ig. 16. — Company’s responsibility — Hud- 
dersfield Corporation Tramways — List of 
sections (Red. 4/5). 


ig. 17. — Non-responsibility of the Com- 
pany — Back of workman’s ticket. 


It should be noted that in Belgium, for 
istance, the fact of being in possession 
"a ticket does not necessarily involve 
e carrier’s responsibility; the journey 
ust have « effectively commenced » (*). 
he execution of the contract only starts 
hen the passenger begins getting into 
e carriage (7). This alters previous ru- 
ngs whereby the Company became li- 
le from the moment a seat was bought 
id its price paid (°). 

In any case, the Company always as- 
mes considerable responsibility even 
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Fig. 18. — Limited bageage liability — Great 

Southern R. R. Oo., USA. (Red. 4/5) — 
Availability — Officer’s signature, 


should it be difficult to prove it in the 
wrong. It has therefore striven to shed 
such responsibility by making special 
contracts with its passengers. This is 
effected by the issue of special tickets of 
longer duration or of lower fares than 
those it is obliged to issue, in exchange of 
which passengers agree to wave their 
right to partial or total compensation in 
case of mishap (fig. 17). It is essential, 
for such special contracts to be legal, that 
intending passengers should have know- 
ledge of these clauses or at least, of their 
existence. We have seen previously how 
this is accomplished. 

But besides this, the Companies must 
respect their own legal obligations. It is 
therefore indispensable that the passen- 
ger should have the option of making the 
same journey on an ordinary ticket at a 
higher fare, the Company then incurring 
full responsibility. 

When issuing cheap excursion tickets, 
the Company completely sheds this res- 
ponsibility, whatever the cause of the ca- 
sualty be (*). This not only applies to 


roceeding to them. 


London Passenger Transport Board : « .. 
ckets ». 


(1) Tribunal Civil de Charleroi, 15 Jan. 1912 (Journal des Tribunaux, page 217). 

(2) Art. 1382 and 1384 of the Code Oivil (Brussels, 25 July 1912, Pandectzs périodiques, 
913, No. 347) rule all questions of responsibility in the case of accidents to passengers 
olding tickets, whilst in stations, both when awaiting trains they are to take or whilst 


(3) Tribunal de Commerce, Antwerp, 30 March 1874 (Belgique judiciaire, 1874, page 462). 
(4) London and North Eastern Ry. platform tickets bear the following : ( 
‘issued on the condition that the Co. will not be liable to the holder for any injury 
r loss personal or otherwise, however caused. » 

and to the special conditions relating to cheap 


« This ticket 
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railways, but also to tramways (*) and 
light railways, and similar restrictions 
apply to workmen’s tickets as well (°). 


Interline responsibiliy. — With regard 
to through tickets, available for a jour- 
ney extending partly on the issuing Com- 
pany’s own line and partly on the line of 
another Company, the legal position in 
England is that in the absence of a con- 
tract to the contrary, the issuing Com- 
pany is legally liable for the safe convey- 
ance of the passenger through to his des- 
tination, and for any injury that may be- 
fall him owing to lack of reasonable care 
and diligence irrespective of the line on 
which such injury may occur. As the 
passenger has always a legal redress 
against the Company actually guilty of 
negligence, it is, therefore, open to him 
in the case of such through tickets, to 
choose which Company he will sue, or to 
sue both. 

This serious burden on the issuing 
Company can be avoided by special con- 
tract with the passenger and it is inva- 
riably a condition of the issue of through 
tickets that the issuing Company shall 
not incur any responsibility for loss, in- 
jury, ete., occurring off the issuing Com- 
pany’s lines. When this condition is 
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brought to the passenger’s notice (by pu 
blication in the Company’s timetable 
bills and notices), it forms part of th 
contract and legally binds the passenge) 

Similar clauses are printed in all book 
lets of coupons and on practically a 
tickets sold by ticket issuing Agencie; 


Passenger’s obligations. — The ticks 
which proves the existence of a contras 
between the holder and the Company, 
the token of their reciprocal obligation: 

So as to justify that he is proper! 
using the Company’s services (clas 
train, seat, etc.), the passenger mu} 
show his ticket whenever requested to © 
so. He must also show it if required « 
entering or leaving the train. Fraud 


punished and penalties are frequent! 
printed on the tickets themselves (*). | 

A ticket may be used only between tll 
places stated thereon (*) and sometime 
only by the first train available for tl 


purpose (°). 

When a ticket is not properly u 
not only is it confiscated and full fa 
demanded but the holder is mulcted wi 
a fine as well. Thus if the holder o 
platform ticket entered a train in Sal 
burg, he was fined 3 gulden. Simil 
penalties are frequently enforced | 


(1) At Huddersfield : 
shall not exeéed £ 25. 


(2) Southern Ry. tickets bear : 


(3) It was stated on certain old Belgian State Rys. tickets, that passengers travellin, 
without proper tickets were « lable to prosecution >. 
« The fare paid will be forfeited and the tick 
rendered void should the holder use it by any other train or for any other station and h 
will in addition be required to pay the full ordinary fare for the journey travelled. » 

On London County Council Tramways tickets : : 
of the Tramways Act of 1870, which provides for the infliction of a penalty on a passeng 
who avoids or attempts to avoid payment of the fare or who, having paid the fare, travell) 
beyond the stage for which the ticket has been issued, without payment of the addition: 


And on Great Western Ry. tickets 


fare. > 
(4) On the Furness Ry. : 


South Hastern and Ohatham 


(5) This is the case on the F. C. Nordeste Argentino. 


« Issued at reduced fares; the total liability of the Corporatioi 
Except as above, passenger travels at his own risk. > 


« no redress >. 


« Available only to and from stations named thereon >». 
; ; Ry. tickets bore 
ticket will be cancelled and the full fare charged ». 


on 


« Avoiding payment of fares, Section 


« If used for any other station, thi 
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Fig, 19. — Penalties for fraud — London Street Tramways Co, (Red 3/4) — Old paper 
ticket — Available for one section. 
Fig. 20, — Warning and eventual prosecution — Calais St. Pierre and Guines Tramway 
(Red. 4/5) — Category upper deck ticket —- Safety background (numerals). 
ce ae CHICAGO SURFACE LINES eid 
: Transfers issued only when fare is paid and valid only for contin: tides orer veaecne yes 
routes netic dad loses necessary to cnahia cars at transfer pointe: - aes Pee # 
Be See nefers accepted only at points of crossing, convergence, di ence of extension with aba 
and valid only when presented by or for person to ot for whom lesued Nahe egageres: ey) 
: Revecee riding will be-sublect to the questioning of tk chasumey, Nag ae 
Clock indicates time of leaving zone in which transfer was issucd. eral 
Meuatheegnat nee tripe ingen from 
ae ee iy zones transfer point back to starting zons. ie cer 
: oe ere Pe of transfers after each presentation. 
PENALTY F_ R FRAUDULENT USE 
“It is a misdemeanor, punishable by FINE of not to exceed $25.00 for any person: : 
“Q) To cell, exchange or give away this transfer. (3) To offer this transfer for passage, al 
_(Q) To throw away this transfer, without first tear- ceived from an etree Company by ot for 
psp mame te Ore: : 3 the use of person offering sam, 
: sf E (4) nhs Meech oa a f purposes. 
Set Ualteton Ordianes pat Novant, 43.) - 
oes S Ae he 8 
Fig. 21. — Conditions ruling issue of transfers and penalities for fraudulent use — 


ramway Companies : in Milan, a pas- 
ynger holding no ticket was made to 
ay, not only his fare but a 2-lire 
ne ('); in London, this fine reached 
) shillings (fig. 19) (7), whereas in Ca- 
is, passengers were warned they would 
» brought before the Courts (fig. 20). 


In the U.S.A., the large use of trans- 
yy between railways or road transport- 


Chicago Surface Lines 


(Red. 3/4). 
ation is ruled by clauses drafted so as to 
prevent their misuse. They always carry 
a notice to passengers stating the penal- 
ties for fraudulent use as, for instance, 
on obsolete New York tickets : 

« A person unlawfully using this transfer 
is guilty of a misdemeanor under section 1566 
of the Penal Code, which is punishable by em- 


prisonment for not more than one year and 
a fine of not more than Five Hundred Dollars 


or both. » 


(2) R/D No. 1127 of the 17 July, 1921. 
v) The London Street Tramways. 
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Elsewhere, the cases of misuse are list- 

ed and the penalty, usually a smaller one, 

seldom exceeds $ 25 per person (*). 

In all cases, a passenger must behave 
decently; if he is rude or the worse for 
drink, he may be debarred from pursu- 
ing his journey. He must also occupy 
the seat that is awarded him. 

Tickets often carry (and more often 
still in former times) warnings concern- 
ing smoking. The early English paper 
tickets were often as under : 

« Smoking in first-class carriages strictly 
prohibited. » 


The old Great Western tickets were 
more drastic and entirely forbade smok- 
ing at all. Towards 1885, Belgian State 
Ry. tickets took up the (Continental) 
much discussed open window question 
forbidding 


« to open the windows on the side from 
which the wind came, unless all the passen- 
gers agreed to so doing ». 

The carriage of dogs was forbidden 


« in all passenger-carryine coaches >». 


Passengers were advised that they 
might 
« send their luggage to any State Ry. sta- 


tion other than the one 
ing to >. 


they were proceed- 


And reverting to notices that were so 
general at the outset of any railways at 
all, they strictly forbade tipping the 
guards. 


Dissimilarity of passenger and luggage 
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or merchandise contracts. — AS we onl 
deal with the former, there is no nee« 
to go deeply into this aspect of the sub 
ject it being sufficient to state that pas 
sengers, animals (per passenger trains 
and luggage are solely dealt with. 

It is not without interest to draw atten! 
tion to the fact that in opposition to whaj 
has frequently been stated, a railway 
ticket is, from a legal point of view, i 
no way comparable with a postage sbamp} 
There is, it is true, a certain similarity 
in service rendered : prepayment of both 
of them; accomplishment of a great par 
of the carrier’s side of the contract 
whether the second party (the public; 
takes part in its accomplishment or not 
deliverance of the contract (ticket 0} 
postage stamp) which accompanies thy 
carryee (passenger or letter). But thers 
remains the fundamental differen 
embodied in all countries’ legislations 
that exists between the carriage of pe 
sons and the carriage of things. 

We might add that whereas it woul: 
seem that it is generally considered thaj 
railway tickets are the property of thj 
seller, postage stamps seem always to bj 
the property of the buyer. Post Offi 
even sell collections of postage stam 
that they know will never be used | 
frank letters. And whereas it is nowher} 
stated that the purchaser of a railwa} 
ticket is obliged to use it for travelling 
there is a tacit convention to this effee 
which is not the case with posta 
stamps. Lewis Carroll might have adde 
« contrariwise ». | 


(1) On the Chicago Surface lines (fig, 21) 


« 1. To sell, exchange or give away this transfer; 
« 2. To throw away this transfer, 
« 3. To offer this transfer 


or for the use of person offering same; 
« 4. 


ber 13, 1913). 


without first tearing same in two 
for passage, unless received from an ene of the Company 


To use a transfer for stop-over purposes 


(See « Unification Ordinance », Novem-? 
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PART B. 


PHYSICAL ASPECT OF RAILWAY TICKETS. 


CHAPTER II. 
SUBSTANCES USED. 


With the exception of leather, metal 
ind a few other substances, cardboard 
ind paper are exclusively used for print- 
ng tickets upon. The latter must have 
ertain essential qualities without which 
oor tickets would be produced. The card 
r paper must be of good quality; the 
ext must appear clearly and neatly upon 
t and both the colour of the printing 
nd the substance of the paper must re- 
main unimpaired. It should also be dif- 
icult (or preferably impossible) to erase 
he text without damaging the ticket. 
ind the substance used should be suffi- 
lently robust to withstand rubbing 
gainst other things in one’s pocket or 
lsewhere. 


Cardboard, — Edmondson printed the 
arliest cardboard tickets in 1838. He 
oon adopted a somewhat thinner card- 
oard (seven tenths of one millimeter 
_ €. 0.0275 in.) ias he found this strong 
nough for his purpose and easier to ma- 
ipulate. Similar cardboard has been 
sed ever since. 

So as to reduce cost, a still thinner 
ard was tried in Germany, in Switzer- 
ind and in Austria, the idea being that 
ckets which remained in the passen- 


ger’s hands but a short time, were less 
liable to deteriorate. They cost some 16 
per cent less than the others, but this 
was offset by higher printing costs. 

And still thinner cardboard has been 
used in two instances. The first con- 
cerns local or suburban lines where the 
tickets are collected at the outside a cou- 
ple of hours after having been delivered; 
the results of these trials were encourag- 
ing but not sufficiently so for the Com- 
panies to persevere with them. The se- 
cond instance concerns double or triple 
Edmondson tickets having control stubs, 
and which are still in use both in Europe 
and in America. Without reaching the 
thickness of our own Edmondson ti- 
ckets (+), they are nevertheless thicker 
than the thin German and Swiss card 
which enables it to be used indifferently 
both for ordinary and multiple Edmond- 
son tickets. 

Railway « cards » are usually printed 
on cardboard similar to, but a little 
thicker than, the usual Edmondson’s and 
when it is imperative that they should 
not be folded, on really thick cardboard: 
0.6 mm. (0.0236 in.) on the Istanbul Me- 
tropolitan (fig. 22), 0.7 mm. (0.0275 in.) 
for certain Japanese return tickets, 1.8 to 
2 mm. (0.0708 to 0.0787 in.), for various 
English season tickets (7), some of which 
have gilt edges (fig. 23) (°). 


(1) Standardised on the basis of twenty four point blank stock (American designation). 


(2) North Hastern Ry. 
(3) London and North Western Ry. 
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Sorr CARDBOARD is used when tickets 
must be frequently punched or nipped 
as on road services using the Bell Punch 
Co.’s apparatus which gathers the punch- 
ed out ticket confettis into the body of 


TMA EOF 
Rg eenke.) 


Rig. 22. — Thick cardboard ticket (Actual 
size) — Constantinople (Istanbul) Metro- 
politan Ry. — Bilingual countermark. 

Fig, 23. — Thick cardboard commutation 


card — London and South Western Ry. — 
Validity three months. (Red. 3/5). 


the instrument ('), on urban and sub- 
urban Companies’ multi-journey cards (*), 
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on lines where reels or zigzag strips ol) 
tickets are in use (*) and on undergrounc 
systems where tickets are printed as they 
are delivered (*). | 

One occasionally meets with bicolouy 
soft cardboard tickets, the reverse we 
of a different colour to the front (°). 


Parchment was formerly used for fre¢ 
passes (figs. 24 and 25) as frequently as 
cardboard. It seems to have died ou 
entirely. 


Paper tickets must be of good quality, 
strong, difficult to tear even whe 
crumpled. Special kinds of paper are 
called upon to meet special requinemonis 


LINEN PAPER is relatively expensive an 
its use restricted to season tickets ané 
passes. In Holland, these are made 0: 
three layers, cardboard for the outer, i 
nen for the middle one. In the US. 
the linen is incorporated in the paper’: 
very pulp. 


PELURE PAPER is frequently used fo} 
carbon duplicates, and sometimes fo} 
blocks of tickets, but we have been unj 
able to find out whether these have am 
other advantage than the problematical 
one of taking less room than other 
These tickets are made of exceptionall} 
strong paper of very good quality (°). 


CARBON PAPER, — So as to avoid tht 
manipulation of carbon paper, which i 
necessarily a dirty business besides bein: 
a lengthy one, tickets are sometime 
printed on sheets of paper whose revers} 


(1) In Great Britain, in many portions of the British Empire, in the Netherlands, and 


also at Calais, Nantes, Paris (Ch. 
) Brussels, Antwerp, ete. 
(3) Belgian coast lines, 
(4) In London, Paris, 
(5) In Nottingham : 


(6) Strasbourg, 


Madrid, Moscow, 


de fer Nogentais), ete. 


P.O.-Metropolitan through services, ete. 
Barcelona. 

recto white, verso pink. 

Mexico, tickets of the Thiriar Works. 
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Figs. 24 and 25. — Parchment free passes, 1863 and 1864 
(Actual size) — West Flanders Ry. Oo, and Turnhout Ry. Oo. 


7 


s been submitted to a special carbon 
»paration (+). In some cases, it is 
emically treated only along such por- 
ns as will transmit the guard or con- 
etor’s writing onto a specially inserted 
plicate (fig. 26) (7). 


JDDMENTS PAPER. — During the War, 
sets were printed on the most unlikely 
ids of paper (Lille, Guadalaxara) any 
remnants such as playing cards, ciga- 


rette paper and such oddments being 
pressed into use. 


« PANMETALLOPHILE PAPER » can be 
written upon with any piece of metal. 
To our knowledge, it has only once been 
used for tickets (Tervueren, 1897). 


Safety paper. — Culminating in 1890 
or thereabouts, fraudulent and forged 
tickets were so rife in the U.S.A. that the 


) Gold Coast Rys., French Railway Compames, 
1) Herste Drentsche Stoomtramweg Mij. (Netherlands). 


/ 
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per () takes almost perfect impressior| 
which makes it practically impossible t 
be tampered with. Besides single colou| 
bicolour chalk surface paper, having | 
different colour for either face, is fre 
\ quently to be met with, and many coloy 
- combinations such as brown and violes 
yellow and orange, etc. occur (°). 

So as to make counterfeiting it mor 
difficult still, white « reserves » whic 
may take the shape of repeated design] 
of the Company’s monogram (fig. 27) (/ 


Fig. 26. — Back of ticket specially treated so are sometimes left. 
as to transmit handwriting to a duplicate 


sheet. (Red. 3/4) — Herste Drentsche 
Stoomtram My. (First Drent. Steam Tram 
Co., Netherlands). 


professionals who produced them were 
glorified, as are our own bootleggers and 
racketeers by a special nickname all their 
own : they were dubbed ticket scalpers. 
So as to fight them, the Railway Comp- 
anies got together and called in Pinkerton 
and so was evolved a comprehensive sys- 
tem of control. But besides this, every 
precaution stamp and banknote printers 
could suggest was also resorted to. These 
included engraving, multicolour printing, 
validation signatures, and special kinds 
of paper. As these are expensive, they 
are mainly restricted to expensive fare Fig. 27. — Back of double chalk surface ticl} 


an interline tickets and mostly used in showing white monogram on colour baw 
: : EY ; eround (Red. 3/4) — F. CG. Internacion) 
America. Such papers fall into two Mexicano (Mexican International Ry.) || 


kinds : chalk surfaced and watermarked Bilingual ticket in Spanish and in Englij 


eat at hulgyastn Sp WATERMARKED PAPERS We groih 
f NLL + Ci aga SD a 


CHALK SURFACE OR DOUBLE SURFACE PA- two sets of papers under this headijff 


(1) American Pullman Co.’s tickets. 

(2) Here are several other instances : 
yellow and orange, Canadian Pacific Ry.; 
yellow and green or pink and azure, Canadian National Rys. ; 
green and orange, Algoma Central and Hudson Bay Ry.; 
grey and orange, Missouri, Kansas and Texas Ry. of Texas ; 
brown and emerald green, Tuskegee R. R. 


(8) Ferrocarril Internacional Mexicano (Mexican International Ry.). 
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ough, as a matter of fact, the second 
1e Only has real watermarks. 

The first of them, which we shall dub 
pseudo-watermarked paper » reprodu- 
s a design in two shades of the same 
lour, through its entire depth; it exists 
entically on either face and the thick- 
ss of the paper. It extends over its 
tire surface, 


s. 28 and 29. — Pseudo-watermarks show- 
ig parallel straight or wavy lines and 
vals breaking into them. (Red. 1/2) 
ack of paper band-tickets, 


The most usual design consists of pa- 
rallel wavy lines, broken into at regular 
intervals, either by the manufacturer’s 
name or the Company's monogram or 
crest. Such is the « Rand MacNally and 
Co. Safety paper » (fig. 30) (+), « King’s 
Head Safety Paper » (2) and the « Na- 
tional Safety Paper » (fig. 29) (*) and, 
as Company's names when the paper has 
been specially made for them, the Ma- 
nila Railroad Co.s M. R. (Philippines) 
in a circle, the Southern Pacific’s or the 
New York Central Lines’ in an oval 
(fig. 32). 

In other instances, straight parallel 
lines are broken into such as by ovals 
showing the picture of a car surrounded 
by the words « Electric Safety » (fig. 
28) (*) or « Phelps protection paper » 
in a double circle (*). 

But parallel lines are not always to be 
found. The « Universal Safety Paper » 
repeats its name in a rectangle amid a 
series of swastikas (*), and several rail- 
way Companies are satisfied with the 
simple repetition of their initials, as the 
Brazilian Corcovado Ry. with the $.P.R.L. 
and P. (*) of the owning Company, the 
Central American F. C. del P. de N. (fig. 
34) (8) and so on, and the « International 
Safety Ticket » paper (*) simply re- 
peats its name in a complicated design. 

The same principle of pseudo-water- 
marks is used for Australian interline 
(through) tickets (fig. 35). 


) Southern Pacific Ry. 
) Hast Broad Top. R. R. and C. Co. 
) The Dayton and Troy Electric Ry. Oo. 


| The Detroit, Monroe and Toledo Short Line Ry. 


| The Pacific Great Eastern Ry. 

) The El Oro Ry. and Mining Oo. Ltd. 

) Rio Light and Power Co. (Brazil). 

| Ferrocarril del Pacifico de Nicaragua. 
| Pennsylvania Railroad Co. 
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Hig. 30. — Pseudo-watermarked paper (Red, 3/4) _— Southern Pacifie — Last page 0 
block of sheets each containing a number of strip-tickets — Date of availability — 
Suburban services. 


Figs. 31 and 32. — Pseudo-watermarked Figs. 33 and 34. — « Association T 
paper. (Red. 1/2). Paper » — Watermarks and pseudo wa 
marks. (Red. 1/2). 


Real watermarks, which would seem to them (fig. 33) (7), slightly discolouy 
be modified forms of the previous ones, the paper and showed in a lighter hue} 
appeared about 1890. Their somewhat grey or a darker background. The «. 
crudely drawn stars, with the paper ma-_ sociation Ticket Paper » was put on 
nufacturer’s initials (C.P.7.A.) around market about this time (fig. 34). It 


(1) New York and Pennsylvania Railroad Co. 
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35. — Australian pseudo-watermarked 
per — Interline ticket-band with detach- 
le coupons — Exchange ticket — Cate- 


ry : holiday excursion — Skeleton let- 


r overprint. 


ble as embodying simultaneously 
_kinds of watermarks : the « pseudo- 
rmarks » with their wavy lines and 
3 containing the name of the paper 
the large stars with their capital let- 


{i—4 
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Fig. 36. — Back of pseudo-watermarked pa- 


per ticket. (Actual size) — F. 0. del Paci- 
fico de Nicaragua (Nicaragua Pacific Ry.) 
— Dated by perforation. 


ters, and which have been much improv- 
ed since they came into use. 

Karly tickets, such as the Chicago, 
Rock Island and Pacific Ry.’s printed in 
1910 on the doubly watermarked paper, 
looked as if the two sides were different- 
ly coloured : they appeared to be green 
on a lighter green background at the 
back and on a pinkish one in front. The 
watermark proper is invisible in front, 
clearly distinguishable by transparency 
and of the same pinkish hue at the back. 
In later tickets, the watermark is indis- 
tinguishable on both sides but easy to 
see by transparency. 

Applying principles similar to the 
Bank of England’s, the American Asso- 
ciation of General Passenger and Ticket 
Agents adopted, in 1907, at the Washing- 
ton Convention, a standard pale green 
« Association Ticket Paper » which was 
alone to be used for interline tickets. 

Special paper manufacturers sent this 
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paper directly to the ticket printers who 
delivered a written guarantee stating that 
they had used the paper exclusively for 
the printing of railway tickets. 

The use of this paper, which had been 


Fig. 37. — European watermarked paper. 
(Red. 1/2) — Ticket order issued by Bel- 
gian War Dept. 
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restricted to interline tickets, has gra- 
dually been extended to other categories 
and besides the original pale green, other 
coloured papers such as pink, beige, oli- 
ve, grey, white, emerald, blue and others, 
have been produced. 

In Europe, watermarked paper is excep- 
tional. The Belgian War Dept.’s pre-War 
ticket orders were printed on it (fig. 57). 


GRANITE PAPER is used in Japan and 
allied countries. 


Metal is or has been used for counter- 
marks, exchange tickets, passes and sea- 
son tickets. 

These metal tickets were generally cir- 
cular in shape, 25 to 35 mm. (4” t 
1 3/8’) in diameter and were to be 
found in the British Isles, in India, Aus 
tralia, Canada and the U.S.A., also iy 
France, the Argentine, Chile, etc. | 

| 


Bilingual. (Actual size). 


Figs. 38 and 39. — Zine and brass checks of the Constantinople Metropolitan Ry. — 
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Fig. 40. — Ivory free pass 
(Actual size) — Spanish Norte Railway; about 1860. 


Fig. 41. — Manchester. Fig. 43. Montevideo, 
Fig. 42. — Aberdeen. Fig. 44. — Valparaiso. 
Figs. 41 to 44. — Celluloid and Xylonite tokens and checks. 


(Actual size). 


Bronze first appeared for the Leicester son tickets, longer ones being of silver, 
nd Swannington Ry.’s tickets in 1832 (+) annuals and director’s passes, of gold. 
nd was next used for short-period sea- Other metals, brass, frequently (fig. 


(1) This octagonal token, 35 by 35 mm. (1 3/8” x 1 3/8”), bore very little text : the 
Company’s initials and a serial number only (see fig. 258). 
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“SQUADRON. | 
HS Nes | | 


: Complimentary Pass. 


Leather covers ‘with gilt lettering and coat of arms. 


Fig. 45. — Cover in two colours — Soroca- 
bana Ry. (Brazil) — Category : Senator’s 
free pass. 

Fig. 46. — Complimentary pass — Natal 
Govt. Rys. 

Inside, a folder with photographie views of 
places of interest. 
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38), and more rarely zine (fig. 39) @ 
were also used for eeuentermarks anc 


certain categories of tickets. 


Bone and ivory (fig. 40) have beer 
used for passes and exchange tickets. 


Xylonite and celluloid tokens, all o 
them 22.5 mm. (7/8’) in diameter, ap 
peared in the late eighties. They wer 
of different colours ‘according to clas 
and value and appear to have been firs 
used in 1889, by the L. C. C. Tramways 
then in Manchester (2) and Glasgow unt: 
1901 (2), at Aberdeen (*), also by th 
F. U. de Valparaiso (°), the Tranvia a 
la Union, of Montevideo (°), and other 
(figs. 41 to 44). 


Leather, percaline and other bookbir 
ding materials serve for season ticket ec 
vers and for passes, a printed shee 
which is the ticket proper being gumme 
or slipped in (fig. 46). Leather cover 
are sometimes bicoloured, the letterin: 
being usually in gold and lately, so as t 
economise, in black. | 


CHAPTER III. 
| 
THE SHAPE OF TICKETS. | 


Most tickets are rectangular, with star 
dardized dimensions. Edmondson ty 
tickets have been unchanged since the 
inception and are still produced to 30) 
by Siem, (/ 32 <a BAe) on th 
Continent, and to 4 3/16" by 2 1/4” : 
a thickness of 1/32” in the British i | 


(1) Probably in Istanbul only. 


| 


(2) As elsewhere, these tokens had the Corporation’s coat of arms on the obverse and a 
value (in this case, 1/2 d. blue and 3/4 d. orange) on the reverse. 


(3) The 1/2-d. tokens were blue, the 1-d. ones, white. | 


(4) The 3/4-d. tokens were of a greenish blue. 


(5) These tokens: were much thicker 
scratched on. They bore a class designation. 


than the others, with a serial number poorly 


(6) In black celluloid. On the obverse, appeared a tramcar, on the reverse a numeral : 
10 (centavos). This was therefore more a ticket than a token. 
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The International Railway Transport Committee, whose seat is in Berne, has 
also fixed the dimensions of other kindsof tickets : 


| Books of coupons . 


Books of combined coupons, cover . 
Books of combined coupons, coupons . 
Group tickets and Transport bulletins. 


Blank ecards, overall . 
| Blank cards, printed matter . 
Commutation cards 


Other tickets often conform to these 
dimensions. 
American band-tickets are about 72 mm. 
(2 53/64”) wide (fig. 52) whatever their 
ength, which reaches as much as 7 or 8 
reet. 
The size of polygonal, oval, or circular 
ickets is variable. Before describing 


them, we shall examine rectangular 
ickets in some detail. 
Edmondson tickets. — In spite of the 


srogress of transport, due to railways su- 
yerseding mailcoaches, the establishment 
)f the contract between the Company and 
‘he passenger had remained unchanged. 
jt was a slow and complicated affair un- 
‘il a small stationmaster of Milton (*) 
m the Newcastle and Carlisle Ry. (°) in- 
fented the ticket which bears his name, 
’n 1836. Two scraps of paper, the rail- 
way ticket and the postage stamp, the 
first due to Edmondson (*) the second, to 
Rowland Hill, were going to hold a con- 
iderable place in the World. 

| Edmondson’s ingenious idea, from 
Which his invention proceeded, applied a 
jrinciple whose importance is not infe- 
jior to the inventions that put it into 


- 


as 


About 210 by 300 mm. 


88 by 125 mm. (3 15/32” X 4 29/32”); 
100 by 142.5 mm. (3 15/16” & 5 39/64’) ; 
100 by 140 mm. (3 15/16” X 5 1/2”); 

(tS) UEP SE SYA 


Further dimensions have been standardized in Germany : 


Sol by 110) mm i(3 11/327 x 4 11/32): 
10 by 100 mm. (2 3/4" x 3 15/16”); 
(Omby a4 Ome (23/4 Ge 3/162) 


practice, He was the first to issue imper- 
sonal tickets, thus doing away, at one fell 
sweep, with the antiquated system which 
obliged the clerks to write out, by hand, 
both on every ticket and on their coun- 
terfoil, everything relating to the passen- 
ger and to his journey (figs. 47 and 48). 
Edmondson identified the railway’s pa- 
trons as passengers by the simple means 
of dating and serially numbering his 
tickets. 

He first substituted cardboard to paper 
which alone had been used up to this 
time. At this period, he still used to fill 
in all necessary information by hand, ad- 
ding a serial number whose original 
function was to regulate the order of pas- 
senger’s admission to the trains; these 
early tickets, somewhat smaller than the 
present ones, were undated (fig. 49). He 
then found it convenient to reduce cler- 
ical labour and printed the text by means 
of a hand machine, solely filling in the 
number by hand (fig. 50). Owing to the 
success which attended these early trials, 
he further improved his machine and, in 
1838, produced the first tickets of the 
present type (fig. 51) whereon even the 
serial number was printed. The type was 
fixed in a wooden block and inked; and 


) Now Brampton Jn. 


( 


to a cabinet maker. 


a 
(2) This railway is now a part of the London and North Hastern Railway. 


(3) Thomas Edmondson was born in Lancaster on 30 June 1792, and was first articled 
He died at Broughton, Manchester, on 22 June, 1851. 
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: ees. 
- LIVERPOOL TO WARRINGTON. 


at : o Clock 


No, aor 1832. 
Pussenger. | 
ase Paid 
eeSO00a1H20G000906009 
No. , ay . Poe 1888. 
Passenger. » : 
; Paid 


No 1832 
Passenger 
No. Paid 


No 1832. 
Passenger. 
Paid 


Fig. 47. 


aie BaP vue ee eeee vrs pa nna nay eens Ee eh 


— Complete sheet of old Liverpool and Manchester R y. blank tickets, 1832. 
(Red. 3/4) — Further notices are printed at the back of the MEER 
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f> No. ae | 1832. : 
Ses at é @ Clock LON Railway Stalion. 


Agent. 


Ses. This Ticket must be shown at the Station, but must be kept to present to 
— He the Guard of the Warrington Coaches at Warrington Junction. 


(Tern over.) 
= > DDSDOSOODSDIOHDHOSIOOODSOVEDQDIOD 


oS SB, HAVEN poet te Warrington. 


ae x 2 
Se ees o' Clock from Railway Station. 
HA Paid Agent. 


Ce This Ticket must he foun at the Station, but mnst be kept to present to | ~ 
~ eo the Gaard of the Warrington Coaches at Warrington Janction. 


=o (furn ee ‘ 
Fr 0909000908008908909000809950009 
Se Eiverpool to Warrington. - 
SL No. 1832.3 
Ae 
Sa at 0 Clock from Railway Siation. 
Ze Paid Agent. 


———— 
Sy a) This Ticket must be sown at the Station, bat must be kept to present to 


4 
oe the Guard of the Warrington Coaches at Warrington Toe mes a 
Se BOASODHHDOODEDE DODODODIDONQONVSIOOD 
THR Héiverpoot to U Aiibed [Rk x] 
He no. : 1832, | 
Nw at o' Clock jrom Railway Station. — 


A 
NS Paid 


€ We Thus Ticket inust be ghorwn at the Station, but mast be ten to present to 
cB) <p) the Guard of the Warringtoa Coaches at Wetongion Junction, « 
(furn over.) 


AO OS J9998999OS99S99S09G0 
‘Lidersoat te lh a de 


Agent. 


at 


Paid is ne 


amy This Ticket must be shown at the Station, bat must be fekase to presenias 
: _the Guard of the ae Coaches at Warrington Junction. 
a oe over.) 


Se Se besamnis Seah are SAEED SES ETS 
is Ticket mee be shown at the Station, but must be ke 
the Guard of the ree eae Wirtagen Joon 
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Origin and development of Edmonson tickets. 


=) CREW Erdov 19 1041 7 


loth 


Arecise hour of which w 


Pai “ge. 
This Mie Is gi 
of th® Train, the 


‘guaranteed. 


‘No Smoking allowed. 


00OmM On arrival 
inot be positively 


——No gratuities to be given by Passengers. 


Fig. 48. — Old blank paper ticket (Actual size) — Notices to passengers stating the 
Company declines any responsibility as to the times of the trains or there being room 
in the carriages — Various prohibitions. 


MILLS HILL ro BRIGHOUSE 
FIRST CLASS PAIB 7s6d 
mus MANCHESTERSLEEDS 
RAILWAY 
This ticket tobe shewn ana 
dalivered tothe Company 
Servants when resuired 


2) 


The first Edmondson tickets (Actual size). 


Fig. 49. — Card ticket with manuscript data in Edmondson’s handwriting — Newcastle 
and Carlisle Ry. 

Fie. 50. — One of the earliest. cardboard tickets to have been printed with Edmondson’s 
handpress — Serial number filled in by hand — Newcastle and Carlisle Ry. 

Fig. 51. — Earliest Edmondson standard size ticket — Manchester and Leeds Ry. (1838) — 


With notices at back of ticket. 
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dle- 


(Red. 
= Re. 


blank 
enature 


neglish and Canadian 


4 
“ 


destination; 


Fixed 
parture station; President’s si 


— Grand Trunk Ry. System 
Pseudo-watermarked paper. 


52. — Canadian paperband ticket 


3/4) 
turn ticket with audit checks (eontrol cou- 
] 


pons) — Bilingual : 


French 


oo 


Fie. 


the impression transferred by means of Edmondson continually improved his 
a blow from a mallet. The ticket was machine. He placed his type in formes 
then cut from the strip with a pair of as was done for handbills, and by turn- 
scissors. Figure 51 shows one of these ing a handle, actually printed the ticket. 
early tickets printed for the Manchester Cardboard blanks were thrown into a 
and Leeds Ry. hopper so that the lowest of them enter- 


Early tickets printed by Edmondson (Red. 4/5). 


Fig. 54. — Single ticket — London, Brighton Fig. 56. — « Return » ticket — Great 
and South Coast Ry. Western Ry. — With station number (38) 
Fig. 55. — Single ticket — Midland Ry. — and price added by hand. 
Priced. Fig. 57. — Single ticket — Pembroke and 


Tenby Ry. 


} 
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eda slit 1 1/4” wide (as at present) (*). 
The printing took place and the consecu- 
tive numbering by the agency of four 
wheels automatically rotated by a pusher 
as the forme rose and fell. Each wheel 
had the ten digits cut on the edge of it 
and every time the unit wheel moved 
round once, a stud on it came in contact 
with a projection on the tens wheel and 
advanced it one figure. The tens wheel 
similarly moved the hundreds wheel and 
the hundreds, the thousands so_ that, 
without interruption, 10000 tickets from 
0 to 9999 inclusive could be printed with 
one setting of the machine (*). 

When this was done, the ticket was 
driven forward onto a stage by the next 
blank, as the latter was propelled into 
place somewhat as a shuttle is thrown 
across a loom, and it then dropped, ready 
for use, into another hopper (figs. 54 
to 57). 

Edmondson invented a number of ne- 
cessary adjuncts : counting machines, 
ticket racks, dating presses and rounded 
up the whole by ticket destructors which 
ended the life of the tickets before they 
were again turned into paper pulp. 
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At first, tickets were taken, as needed, 
from the top of the packets; they rested 
on springs which pressed them upwards. 
Nowadays, the lowest ticket is sold first. 

The movable dating forme was at the 
top and back of the press. The pressure 
exerted in inserting a ticket in the front 
of the machine determined the rotation 
of a ratchet wheel situated in the upper 
part, which drew up an inked ribbon 
previously coiled in the bottom of the 
machine. The dating forme simultaneous- 
ly pressed the ribbon on the ticket thus 
printing it (*). The ribbon’s transmis- 
sion was further improved by Edmondson 
who brought out new printing and dat- 
ing presses in 1848. 

Edmondson’s chiefs do not appear to 
have grasped the importance of his in- 
ventions and only allowed him to use his 
machines in a few of the Railway's sta- 
tions. The Manchester and Leeds Ry. 
officials were more go ahead and em- 
ployed Edmondson but he only stayed a 
few months with them and thencefor- 
ward gave all his time to exploiting his 
inventions (*). He took Muir into part- 
nership and supplied his machines to a 


(1) Some of this information is taken from an article published by Mr. John Partington, 


chief accountant and controller of the London and North Western Ry., in the « Railway 
Magazine », in 1899. 


(2) This description is also reproduced from the article we have quoted. 


(8) This description is drawn from an article signed D. V. L., which appeared in the 
September 1933 number of the « Great Western Magazine » to whom we are also indebted 
for permission to reproduce (fig. 53) the back and front views of Edmondson’s early 
ticket-dating press as used by the Great Western Ry. ; 

(4) In 1840, Edmondson fixed his abode in Manchester and entrusted the commercial side 
of his business to his brother Joseph. But whilst he was an excellent cabinet-maker, he 
was a poor artisan in metals so from April 1842, he ordered all metallic pieces from Muir. 
His affairs prospered to such an extent that no later than June 22 Muir asked Withworth, 
for whom fe worked, for permission to give his whole time to Edmondson’s machines and 
we was granted him. Improvement patents were then taken jointly in the name of both 
partners. 

They soon moved to a new Works at Miller’s Lane in Salford and, when it again became 
necessary to enlarge the premises, to Strangeways (Manchester) on Lord Ducie’s land and 
on the very site where, later, the Britannia Works were erected, But with the growth of 


the eer the presses which had so ably fostered it, sunk to the rank of a simple Depart- 
ment. 


Muir died in Brockley on 15 June, 1888. 
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Figs. 58 and 59. — First standard Edmondson tickets — Belgian State Rys. — Availability 


amber of railways. Edmondson died 
ithin a few days of his 60th birthday. 
The contracts Edmondson signed with 
e Railway Companies registered the 
le of everything that was required for 
e printing of the tickets, presses, print- 
g formes, case of type, ribbons, ink, 
c. for a lump sum of £ 150 and granted 
licence for their use and for the spe- 
ilised system of keeping accounts relat- 
g thereto. Edmondson’s charges were 
| a mileage basis. For a railway thirty 
iles long, the cost was £ 15 a year, plus 
5 per annum for every additional five 
ules of line. The Directors of the Great 
estern Co. adopted Edmondson’s inven- 
pn in April 1845, paying for the pri- 
lege a sum of £ 75 a year for its use 
_ the first 300 miles of line, plus 5 sh. 
r annum for each subsequent mile (*). 
nce then, whereas the ticket has attract- 
ever more text, its principles have re- 
‘ined unchanged. 


size. — To Edmondson appertains the 
rit of having standardised the ticket’s 
e from the outset. But the same does 
t apply to the text nor to the colours, 
st Companies having long printed 
sets as suited them; in spite of this, 

extreme diversity of those early ti- 
s has gradually given place to some 


given in leagues (the Belgian league is 5 km., not 4 as is the French) — Price stated — 
_ Serial number in skeleton numerals — Company’s coat of arms. (Red. 4/5). 


sort of order. Independant local lines 
were the first to adopt the rules of their 
larger brothers and in some countries, 
such as Switzerland and Germany, all the 
Railway Companies soon used the same 
tickets which no longer differed from 
one to the next. 

More recently, the International Union 
of Railways has done much in the same 
spirit, just as, previously, the German 
Verein had done for its adherents and 
corresponding Companies. 

Since very early times, return tickets 
comprised two portions, one of which 
was withdrawn at the expiration of the 
outward and the other, of the inward 
journey. 

But this rule was not absolute by a 
long way. 

The dimensions of the return portion 
varied and, instead of the more usual 
28.55 mm. (1 1/8”), was frequently re- 
duced to 15 or 20 mm. (19/32” or 25/32”) 
only (figs. 60 to 62), 

Fixed tickets often have a stub for ac- 
counting purposes and, in the case of 
blank tickets, this entails a lengthening 
of the ticket from 57 to 81 or 83 mm. 
(from 2 1/4" to 3 3/16" or 3 17/64”) 
(figs. 63 and 64). 
which 


MuttTreLeE Epmonpson TICKETS, 


) From D.V.L.’s article, previously quoted. 
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GOING Issued by IERy — 


‘eat Cataracts tle avon eS oem Spices Meee ee | 


| 


oo 1h 8. a0 : 


once 


BAL LeARETOUR HLITAIR 


‘2 
¢ 


ceaterreeomreneti 


is “iTINeRAIRE =O 
NORMAL ai 


380 ECS PP 


PLM) 404 


Return Edmondson tickets with different-size. 
return portions. (Red. 4/5). 


Fig. 60. — Hartford Eastern Ry, (U.S.A.) — 
Half-price-ticket blanks previously over- 


printed 1/2 in blue (for children) — Dated 
at back — Availability, 30 days. 

Fig. 61. — French P. L. M. Rys. — Showing 
route to be followed — First printing in 
green of the word « aller » (going) and 
safety backgrounds; second printing in 
black — Category : military. 

Fig. 62. — Leopoldina Ry. (Brazil) — Three- 
portion ticket with central stub, right out- 
ward and left inward portions — Shows 
what part of price goes to the Railway 
Company and to taxes — Category : half- 
price holiday ticket. 


usually have a control coupon, are of se- 
veral times the standard size. They com- 
prise 2, 3 or even 4 parts, each of the 
usual size and joined together (or more 
accurately separable) either along the 
smaller or the longer side of the ticket. 
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ae 


(Red. 4/8 


Long-shaped Edmondson tickets. 


Fig. 63. — Return blank ticket with contr! 
stub — Belgian National Rys. Co. — T 
ternational services. 

As this ticket is issued according to the I 
ternational Convention’s stipulations, 
bears an interwoven « C. I. » monogram. 


Fig. 64. — Return ticket with centre stub | 
Hellenic Rys. | 


They are in use in Switzerland, in Gel 
many, in the States and elsewhere. | 

They are usually printed in a sin 
printing on the same face of the ca 
board. But in Sweden, the control Cf 
pon of return tickets is printed on t/ 
other side of the card so that, when fo 
ed, the printing reads, as on the ticH! 
itself, on the obverse side (fig. 66). 
ropean multiple tickets are usually 
nocoloured; in America, bicoloured a 
in Japan, of two shades of the same 4j 
lour (fig. 69). 

Swiss return tickets have no deta¢ 
able portion; 
the smaller side, have a control coup 
for checking which route, among sevell| 
has actually been followed. In some 


if 


i 


one of which corresponds to either || 
rection of the journey (fig. 68) (*). 


(1) Swiss Federal Railways. 
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Edmondson double tickets — 
Gidvle Dala Griingesberg Ry., Sweden. 
(Red. 4/5). 


ig. 65. — Return ticket with meals control- 
coupon. 


-g. 66. — Return booklet of tickets including 
iferryboat coupon — Impression on oppo- 
isite sides. 


fferent system is used in Germany 
vere they have or had triple tickets 
jose first portion is a return ticket, the 
icond one a control coupon for the in- 
mrd, and the third, a control coupon 
Ir the outward journey ('). In the 
iS.A., there are triple tickets of this 
fd comprising six half tickets : three 


jngen-Gottenheim. 


Savigation Co. 
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| 


orn 


F ges a1p uy 
| 2 » todnop-omnoy | 
be gee = (ouuyeqiney) iso gt | 
eee x 
S fs 2 & ueSyzieqog, 
a Fee Suwa, uaNRsageieny 
sjCBS.3.s pane 
{ey 3535 WHY EUs 
=’ERe 2 ¢) —— ayvang ap amy 
e 2 ge * 3 wodnog-1033u0% © 
[Ro wes ¢ 2 (joyuyequiney) Tatog, 
— foc s usSyz1eyog 
| ; 3g B]ULIU A {voNeyseqessny 


VESGO 

{ 1 Ort iM AQ 
Ausgabestatian: Winimie 
Gtiltig 10 Tage. 

-‘Mcht hertraghar ($97, Be) 


| Schergligen — 
| Mii Bern (Haupthalnh) 
| OberThalw.-Z0r und guriick 
a vis Minsingeu der. Belp. 


2.4). Fr. 3.20. | 
(Slehe Ruckseite.) 
——————— 
. Aesgabssiafion: Wimmis 
© verzligon-Bern Hptuat, 

E BeBe 8.20. -R 


O214- 


2 t 2 y, 


KL 8 
| Luzer 7 -[ f neben HB. 
“0000 
Edmondson double tickets. (Red. 4/5). 


Fig. 67. — International journey, issued by 
the Swiss Federal Rys. with control-coupon 
for collection by either the steamboat cross 
services or by rail around the lake. 


Fig. 68. — Return ticket, Swiss Federal Rys. 
with control coupon comprising two por- 
tions, one for collection each way, the ticket 
being available by the alternative Federal 
Rys. or the Berner Alpenbahnen Bern-Thun 
lines, 


of them for successive sections of the 
outward trip and three for the return (2). 

Control-coupons without travelling va- 
lidity are much used in America, even 
for single tickets; in this case, they are 
joined along the smaller side. 


(1) Endigen-Freiburg journey with control coupons for travelling via Riegel or via Bal- 


(2) Evansville and Ohio Valley Ry. Co. and third section of journey by the Crescent 
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Fig. 69. — Double ticket of the Manchwkuo 
Rys. (Red. 4/5) — The safety backgrounds 


of the two portions are printed in different 
shades of the same colour. 


On the other hand, Canada can show a 
number of multiple tickets joined (like 
all Japanese ones) along the longer side 
(fig. 70). They all have the travelling 
portion (or portions in the case of return 
tickets) in the centre, a control-coupon 
for the booking clerk on the left and an- 
other, for the passenger after the in- 
spector has collected the ticket (or ti- 
ckets) proper. This « receipt » enables 
him to justify accommodation or journey 
paid tor (4), 

The Pennsylvania R. R. Co. also has 
quadruple tickets (fig. 71), but these are 
joined along the smaller side, three por- 
tions serving as check coupons, the 
fourth only being a fast train extra-fare 
ticket. The first portion is a stub cou- 
pon which the booking clerk retains, the 
second is an order for repayment in case 
of the train’s late arrival; the third is the 
passenger’s supplement and the fourth, 
an identification receipt which he retains 
so as to prove, eventually, when request- 
ing reimbursement, that he is the origi- 
nal buyer of the ticket. 


RarILway 
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ers Recelpt-Reca anVoy: 
WOT neta PS BON ras Pass 


Fig. 70. — Edmondson quadruple ticket 
Grand Trunk Ry. System (Canada) — 
turn ticket including control stub and pi 
senger’s receipt — Bilingual — Safe 
background. (Red. 4/5). 


Types oF EDMONDSON TICKETS. — We 
call « horizontal side », the longer 0: 
and « vertical side », the shorter one. 

Formerly, the text of single Contin 
tal tickets was parallel to the sma 
side : they were thus vertical tick 
whereas British, Swiss, and Central Ew 
pean tickets were horizontal. Rett 
tickets were the contrary. 

An interesting case showing the repjj 
cussion of operating methods on ticks) 
ing has just occurred in Switzerlai 
This is one of the few European coy 
tries where access into the stations is ff 


(1) Grand Trunk Ry. System. 


bursement in case of 


reim 
number of hours late, 


g refund order for total or partial 1 
— Parameter 


im 


late arrival — Agent’s stub and identification coupon 


71. — Pennsylvania R. R. Co. extra fare ticket includ 


rig, 


Fig. 72. — Brazilian triple ticket with two control coupons. 
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Special types of Edmondson tickets 
(Red. 4/5). 
Fig. 73. — Mogyana Co. (Brazil) — Fixed 
Journey with letterpress facing both up- 
wards and downwards. 


Fig. 74. — 8a5 Amaro Ry. (Brazil) — Price 
printed perpendicularly to the rest of the 
text. 


Fig. 75. — Belgian State Rys. — Old Belgian 
ticket of German type, available on a 1 200- 
metre frontier section. 


and no platform tickets are necessary or 
issued. But passenger tickets must be 
checked and as all trains are corridor 
trains, this is easily accomplished in the 
course of the journey. Inspectors fre- 
quently check the tickets which are 
clipped each time and this happens so 
often that important information is so- 
metimes clipped out. For this reason, no 
further single horizontal tickets have 
been printed since last year and as re- 
turn tickets have always been vertical, all 
Swiss Edmondson tickets are so now. 
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LO UVAIN , 


Via Aerschot | 
DEMI“PLACE 
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Types of tickets (Red. 4/5). 


Kies. 76 and 77. — Company’s name inside double circumference. 
fo hd / : 
7 + S oe - ry Tal ~ © at 
Fig. 78. — German type ticket issued in Belgium during the German occupation 


of the country. 


SOUTHERN PACIFIC 


we ~ 
4 GOOD IN COACHES ONLY 


Good for one continuous passage 
QO MSACRAMENTO @\ 
. LAR! ¥ 


Sa.6 f 


ES 


»P OID 
Sabject to Tarlit 


Legulations, 
; ho No free baggage privileges. 
orm 134A Ht § PA hirrenies 
URN ez Vice Presi 


ident 


(ooo 


Ee ae ‘ 2 = 
Cee 


tA. 


& 


4 GOOD ONLY (HIE 


FROM DATE Od 
Geni Pass, Agt. 


| SSC Sores 


American Edmondson tickets. (Red. 4/5). 
Fig. 79. 


Return ticket with text running 


both ways — Southern Pacific. 
Fig. 80. — Half price ticket, available one 
- day only — Chicago, Rock Island and Pa- 
cific Ry. — Company’s name and _ serial 


numbers printed with negative type (white 
on black background). 


Some of the text of certain Brazilian 
tickets is reversed (« téte-béche ») in re- 
gard to the rest (fig. 73); this is done so 
as to be able to read it without having to 
turn the ticket round. As a matter of fact, 


the text of many tickets is printed in t! 
directions which are perpendicular 
each other. Thus the serial numbers | 
horizontal tickets are printed vertical 
along the smaller side, as is also the jou 
ney on German tickets (fig. 75), and | 
price on the Companhia E. F. Sao An 
(Brazil) tickets (fig. 74). 

Types of tickets are usually pretty 
milar in each country, as in Belgiy 
(figs. 76 and 77), France and elsewh 
But intercompany tickets are frequet 
printed to the type adopted by the fore: 
Company (figs. 75 and 78). 

American Edmondson tickets are 
able by the excellence of their print 
and the quality of the material u 
They bear a few notices to passeng 
the facsimile of the general passen 
agent’s signature and the Company's 
me, which latter is far from being u 
on the Continent. On the other h 
the price, which always appears with 
is omitted. They are stamped and d 
at the back. 

American return tickets comprise 
separable portions; they are usually ~ 
tical tickets whose portions are so 


| 
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Edmondson American double tickets. 
(Red. 4/5). 

ig. 81. — Single ticket including one whole 
and two half coupons, the latter with text 
perpendicular to the former’s — Union 
Traction Co. of Indiana. 

ig. 82. — Two-coupon return ticket bearing 
the distinctive bars (one for the outward, 
‘two for the return journey), standardised 
by the United States Railroad Administra- 
tion in whose hands the operation of the 
‘Southern Pacific Railroad was then vested. 


es reversed; occasionally, the text of 
e going portion is parallel to the smal- 
r side, and that of the return portion, 
arallel to the other (fig. 79). Half-fare 
shildren’s) tickets are printed on blank 
rds bearing in red or exceptionnally, 
| blue, the figures « 1/2 » (fig. 80). 
Both single and return tickets are is- 
ied either with or without a ticket stub, 
'mm. (25/64) high. 

Multiple tickets are not exceptional; 


| 


). 1I—5 
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reo — 
yi ‘ 
Tickets Paragon, Krux. 
Dexe bilyett. worden in 
derijtulg. nietaigeley. 
OOSTENDE 
OSTENDE~ 


St Ideshaldes 
St-Idesbalde 


oe 


PRIUS ) 
prix | (0.00 


ee 
Ces coupens ne sont pas 
distritmés dans les voit 


029814 


whe Bere 


Tickets Parazon, Krux. | 
eet ate ee Nas 


derijiuty, niet afyeley. 


OOSTENDE 
OSTENDE-~ 


St Idesbaldes 
St-Idesbalde 


aes ot 


PRIUS | 
Jonix | 10.00 


a 
Ces coupons ne sont pas], 
distribués Gans les voit_] 


p 28819") 


Fig. 83. — Reel tickets (Paragon Printing 
Works) — Belgian National Light Rys. Co. 
Soft cardboard —— Not sold in the ears. 


their letter-press is either parallel to the 
longer side (fig. 82), to the smaller one, 
or to different sides on each of the cou- 
pons (fig. 81). 


REELS OF EDMONDSON TICKETS. — So as 
to prevent tickets being fraudulently 
withdrawn from the middle of the 
packets, the Austrian Railways had reels 
of tickets made in 1910, the strips being 
perforated between each two tickets, rend- 
ering them easily detachable. The earlier 
reels used to get muddled up, but this 
was soon remedied. Special racks for 
ticket reels were also provided, but they 
were cumbersome. 
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In spite of this, reels of tickets were 
suitable for slot machines and supplied 
to local or suburban booking offices deal- 
ing but with a limited number of diffe- 
rent kinds of tickets. 

Reels of tickets have found a new field 
in totalising and accounting machines 
and are frequently used on short lines, 
such as mountain railways, issuing but 
a few different tickets. 

Bireka standard machines have from 
6 to 9 passages, each of which deals with 
a reel of one thousand 20 by 47 mm. 
(25/32” x 41 27/32") tickets having a 
very special perforation between them(*). 
The dimensions of the Strasbourg Nu- 
MERUS machines differ but slightly from 
them (7). 

There are, on the market, a certain 
number of other machines whose princi- 
ples are very similar. The Quick TILL 
Rott Ticker Disrriputor, manufactured 
by Auto Ticket Ltd. is especially useful 
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for delivering,tickets of a single value or 
lines where a single fare is in force. 

Like the Bireka, the Nationa, CASE 
Register is sometimes used for printing 
tickets on thin card and registering the 
sale of each ticket. 

For over half a century, British anc 
Overseas omnibus, tramway and motor- 
bus Companies have used tickets whicl 
are very similar to the above. They are 
slightly larger than Edmondson’s, thei 
dimensions being 32 by 65 mm. (1 9/16 
«x 2 9/16”). But since they have beer 
put to multiple uses, some of them have 
been lengthened so as to accommodate 
more letter-press and these reach 90, 105 
130 mm. (3 35/64’, 4 1/8”, 5 1/8”) anc 
more. 

Owing to the adoption of mechanica 
ticket machines, soft cardboard tickets 
are also coming into use on the Contt- 
nental motorbus and light railway lines 
(fig. 83). They had previously been usec 


(1) Their overall dimensions, without till, are : 


Number of passages 6 9 6+ 6 se i) 
Height, em. (in.) . 39 (15 3/8”) 39 (15 3/8”) 6571(25 15/82) 65 (25 5/8”) 
Width, em. (in.) 27 (10 5/8”) 39.5 (15 9/16” 2¢ (10: 5/87) 39.5 (15 9/16”) 
Depth, Own, (she)  AS3 (O) Gy/S2) 23.5 (9 15/64” 23.3 (9 5/327) 23.3 (9°5/32”)\aM 
Weight, ker. (1b.). 9 (19.8) 12% (27-5) 16 (35.3) 20.5 (45.2) 
Reels are supplied in 160 different combinations of colours. 
(2) The dimensions are as under : 
Number of passages . 6 9 9-9 9+9-+9 
Number of tickets per a ee ‘ 
reel © 5) act, ci eee 1000 1000 1000 500 
Height, em. (in:)) ; 50 50 76 76 BBs | 
(LOA Gea yan Opel ze) (29 7/8” 29 7/8” *) 
Width, em. (in.) 25 39.5 cae aa 29.5 pan lo | 
(9 27/32”) (15 35/64”) (15 35/64” 11 5/8” 5/16) 
Depth, em. (in.) 26.8 Wore 23.3 one ” ees ) 
(10 23/64”) (9 5/32” (9 5/32” 5/32” 1/4) 
Weight without dating Le pts ites ee | 
appliance, ker. (Ib.) . 12 15.5 24 25 2 | 
ny (26.4) (34.2) 52.8 55 
Weight with dating ap- Lem, 2 
pliance, ker. (Ib.) . 16 21.5 35.5 36 3 
(35.3) (47.4) (76.3) (79.4) 6.6 
Drawer. with with with without witheat 
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Forfeited if presented for the transportation of 
than the one named on first 
Not good if detached 


NEW YORK and 
NEW HAVEN 


Nem iis lane 87, 


Forfeited if presented for the transportation of 
apy other person than pe one named on first 
‘ot 8 


NEW YORK and 
NEW HAVEN 


em 86131 48 


Forfeited if presented for the transportation of 
any other person than the one named on firet 
page of cover. Not good !f detached 
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Terre Haute Division 


Terra Haute, Indianapolis & East. Trac. Co. 


COOD FOR ONE CITY FARE | 
CITY CARS ONLY. 
Becefvable only from person named on cover. 


| Greif. 


Terre Haute Division 


Terre Haute, Indianapolis & East. Trac. Co. 


COOD FOR ONE CITY FARE 
CITY CARS ONLY. 


Receivable only from person named on cover. 
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Terre Haute Division 
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Terre Haute, Indianapolis & East. Trac, Co. 


COOD FOR ONE CITY FARE 
CITY CARS ONLY. 
Beceivable only from person named on cover 
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‘NEW YORK and 
NEW HAVEN 


* 131 


Terre Haute Division 
Terre Haute, Indianapolis & East. Trac. Co. 
COOD FOR ONE CITY FARE 


49 


Y 


page of cover 


Forteited if presented for the transportation of 
any other person than the one named on firet 
Not good If detached 


CITY CARS ONLY. 
Beceivable only from person named on cover 


Fig. 84. — Small ticket and stub (Actual size) used since 1885 on the Belgian ‘National 
Light Rys. Co.’s lines worked by the Brussels-Ivelles-Boendael Narrow Gauge Rys. Co. 


These tickets were halved (18 by 22 mm. 
or military. 


45/64” X 7/8”) when delivered to children 


Figs. 85 and 86. — Sheets of personal coupons, each valid for one fare — New York, 
New Haven and Hartford R. Rk, Co. and Terre Haute, Indianapolis and Hastern Trac- 


tion Co. (Red. 3/4). 


quite a time, and for the same reason, 
on Metropolitan and suburban railways. 

A number of light railway Companies 
sell Edmondson tickets at the stations and 
paper tickets in the cars. 

One of them (*) for many years used a 
system of its own and sold, in the carria- 
ges of a large number of lines, thin card- 
board tickets between fixed stations. 
These were originally supplied in packets 
of 18 & 44 mm. (45/64” « 1 1/8”), 
but a short perforated stub was soon add- 
ed to them, which brought their length to 
feemm. (2 9/32°) (fig. 84). As the 
Company used the Belgian system of 
half-fare tickets, the latter’s size was but 
18 by 22 mm. (45/64” °7/8”), surely 
the smallest tickets ever issued. 


BooKLeETs OF EpMoNDSON TICKETS.— When 
they have a stub, soft cardboard tickets 
may be bound into booklets. These book- 
lets are sold at a cheaper rate than sep- 
arate tickets so as to encourage the pu- 
blic to buy them and thus expedite tick- 
etting. They have been much used by 
underground railways (figs. 87 and 88). 


British road transport Companies also 
issue them to workmen, and for certain 
categories of return tickets and so on. 


Books of coupons are issued between 
fixed places or at the will of the pucha- 
ser. The former, officially called « bil- 
lets-livrets » (booklet-tickets), which for- 
merly were 77 by 107 mm, (3 1/32” < 


(1) Narrow-gauge Brussels-Ixelles-Boendael Ry. Co. 
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EET, 


ADS SSO rhe oe ee 
Central London Rly, - 


OFFICE = (Marble Arch) — 


GT. RO. 
i GIR. 


aoe 
ve-laws & Regulationg 
Fare 2d. 


Blocks (booklets) of soft cardboard tickets 
(Red. 4/5). 
Fig. 87. — Paris Metropolitan Ry. — No va- 


lue or trip stated as there is but a single 
price per category of ticket. Safety back- 
ground printed in second colour, 


Fig. 88. — Central London Ry. — With list 
of sections for which it is available, each 
from or to a number of stations — Charae- 
teristic initials and overprinted signs for 
principal stations. 
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4 13/64’) (fig. 89) (*) have been en- 
larged in 1936, to 88 by 4125 mm. 
(3 15/32” & 4 29/32”). They comprise, 
under a stout paper cover, a number of 
detachable paper coupons, each of which 
is available on one section or for the en- 
tire journey over one of the Companies’ 
lines. 

The colour of the coupons is that of 
the corresponding class. Mixed booklets 
contain coupons of different classes for 
different sections. The cover is often 
in the colour of the two classes (7). 

The first sheet has a vertical detach- 
able portion. If this is withdrawn and 
retained by the issuing agent, the book- 
let is sold at half price for a child. In 
some cases, instead of a vertical, an an- 
gular detachable portion is substituted 
at one of the outer corners. | 

When delivered to passengers travelling 
in groups, the cover of each booklet bears 
a red star. Return booklets have a 
10-mm. (25/64°) wide vertical white 
band down the cover and, when avail- 
able for all trains, a vertical 1 mm. 
(3/64”) wide red stripe down the centre 
Sunday booklets issued in Germany hav 
a blue instead of a white band. Form 
erly, both band and stripe used to b 
wider. 

Each booklet bears the words « Anglo 
French » or « Italo-Swiss » traffic (or an 
other, as the case may be) dubbed « con 
tractual traffic », on the cover and th 
name of each Company on the corresp 
onding coupons. 


(1) With the exception 
22 GA AND / Gdn) 
(2) Such as booklets delivered by 
or the O'* Rouannaise de 


of British 


place, at the traveller’s option, in 2nd class by rail or 1st by boat. 
green in the upper half and yellow in the lower. 


pon is bicolour, 


booklets 
and of Italian, which were larger (90 by 130 mm. = 3 35/64” 


stations of the Nord system to Havre, 
Navigation’ s boats, 


which were smaller mm = 


x5 1/8”). 


(67 by 104 


via Htat rail 
the journey from Rouen to Havre taking 
The corresponding cou- 

The cover is divided 


vertically into a yellow portion (to the left) and a green one to the right. 


Anelo-French tickets are often of a higher class on the boats than in the trains. 


Thus, 


the cover of Paris and London tickets via Dunkirk- Tilbury were brown and green or brown 


and yellow, as the case may be; 


division was vertical. 
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Ce billet oat valable par le Chemin de fer No. So Ex 
South Eastern et Chatham, Charing Cross 
ov Victoria (West End); ou Cannon Street, St. This Ticket is sy SUS DIG EYE Soe aere 
H d Chath: Railway frow Obaring Cross 
Roa 8 ou Holborn Viaduct (Cité), avec faculté de ou victorin (Weet End) See aasealGaniton Street, 
Warréter dans les Stations pour lesquelles fl y « Sr. Paul's or Holborn Viaduct (City) Stations, with 
~pn Coupon. * power to stop at each of tbe Stations for which 
fee hee there is ® Ooupon, «< ote 
——— - we 2 - 
LONDRES Near 
oe ’ . 
Sher Maio 3: Wo ; ea 
FLLES BRUSSELS, 
9 Via Folkestone-Baafogne’ * 
Par Folkestone-Boulogne ou Douvres- or Dover-Caleis- 
Sane ost FIRST CLASS. ~*.’’ 
Fare, £2:9:0 
PREMIERE OLASSE. 
NOT TRANSFERABLE. 
NON TRANSFERABLE. For Conditions, see Inside. 
56 Ibs. of Luggage Free. 
Valable pour 7 Jours 4 partir de la date qeaineitherda riot 
constatée par le timbre de bureau de depart. erate fonmie Derm) inclucing hooey) 
MCorquodale & Ce, Lintited," The Armoury,” London, 8.E. 
Fig. 89. — Cover (former size) of international book of coupons — Fixed journey (Red. 
3/4) Issued by the South Eastern and Chatham Ry, — Availability, 7 days — 
Notices concerning stop overs and free carriage of luggage — Dated by perforation. 


As it is difficult to print a white band, 
he coupon is printed leaving a white 
band in the middle. 

Owing to weather conditions, it is less 
2asy to tear out the coupons for the sea 
passage than the rail ones. It is there- 
fore advisable to render it distinctive 
either by special printing (fig. 90) or 
sven, as in the Netherlands Rys. booklets, 
by including white signets where needed. 

Continental booklets are issued for 


Single or return journeys in each class; 
Excursions; 

Groups (sociétaires) ; 

Week ends; 

Pedestrian tours, etc. 


Books OF « COMBINED COUPONS ». — AS 
t is not possible to have booklets of cou- 
pons for every conceivable journey, es- 
vecially when passengers return to the 
lace they started from by roundabout 
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routes, « combinable » coupons for many 
sections of railways have been prepared 
and, when bound into books, aggregate 
an average reduction of 15 %. As with 
fixed journey booklets, these books may 
be made up of coupons of various clas- 
ses and each of them may apply either 
to a section or to the whole journey over 
a Company’s lines. Their dimensions 
have been standardised to 100 by 142.5 
mm. (3 15/16” « 5 39/64’) for the co- 
vers, and 100 by 140 mm. (3 15/16” x 
5 1/2”), including stub, for the cou- 
pons. 


When it is necessary to distinguish, 
among several possible routes, the one 
the passenger has actually travelled by, 
the coupon has, either along the right- 
hand border and along the lower part, a 
smaller detachable portion (fig. 91). In 
some cases, these control-portions are 
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2nd Coupon. ~ No. 


Paquebots de |’Etat Beige. 
Paketbooten van den Beigischen Staat 
Belgian Government Mail Steamors. 


BILLET DE SOCIETAIRE | GEZELSCHAPSBILJET 
London—Ostend 


etretour | enterug | and return 
Se Classe Rail. via Dover tre Classe Bateau. 


Coupon for the passage from 


DOYER 


a | naar | to 


OOSTENDE 


\Par temps favorable. (Bty gunstig weder.) 
(Wind und weather permitting.) 


Voyage en groupe d'au moins 15 persornes. 
Groepsreis van ten minste 15 personen. 


te Classe, 1 Klasse. 
INOCESSIBLE. PERSOONLIJK. 
Timbre A date DOatumstempel. Date of lesue. 


Fig. 90. — Coupon (present size) of interna- 
tional book of coupons available for sea pas- 
sage -— Issued by the Belgian National 
Rys. Oo. (Red. 3/4). 

Category : group (of at least 15 persons) — 
Available in different classes : Ist on board 
and 3rd by rail. 

Drawing of a steamer and wavy frame to dis- 
tinguish coupon for maritime section. 
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themselves divided into two separable 
half-portions (*). 

Similar divisions of the coupon are 
sometimes made when, whilst covering 
the whole trip over a single operating 
Company, part of it is accomplished by 
a different means of transportation (*). 

Besides the usual items, many coupons 
bear others concerning stop overs, etc.(*). 
Other kinds of coupons, without travel 
validity, concerning customs facilities, 
tariff reductions or conversely, increase 
of the rate of exchange, are sometimes 
inserted. These coupons are further 
dealt with in Parr D. 


Cardboard cards, — Their size dep- 
ends on the amount of printing they are 
to hold and on control requirements. 
Certain kinds have been standardised, es-: 
pecially in local traffic; thus German! 
commutation cards are 45 by 70 mm. 
(1 49/64” x 2 3/4”). | 

When such cards are printed on thin 
cardboard, they are bound into blocks 
which are easier to handle (*). 


Paper tickets, — Not only tramways 
and light railways, but main lines us 
such tickets to a considerable and grow- 


(1) The Basle-Cologne coupon used to be available via several of the railways following 


either bank of the Rhine and also by any of several river steamer services. 


There was but 


one control coupon available by all these routes; it was retained by the route that had 


etfectively been followed. 


9 


(The river services appeared on the back of the coupon.) 
(2) The Dover and Brussels coupon is horizontally divided into two sections, the upper 


available on board ship between Dover and Ostend, the lower, by rail, between Ostend and 


Brussels. 


(*) In Italy, there are spaces prepared for clipping when stopping over. 


Each one has, at its top right-hand corner, a triangular child’s coupon as well. 


Each of these 


has a round number of kilometres printed in it. 
In Belgium, the Railway Company issues coupons for the Agencies; elsewhere, the latter 


usually print their own, 


In Austria, list of places where stop overs are allowed. 
In Hungary, blank coupons with preprinted list of months, of dates and, sometimes, of 


the hours of the day. 


In Austria, blank coupons having an extra counterfoil on the left-hand side as well. 


(4) The Neuchatel Tramways Co.’s commutation cards have a peculiar shape (rectangle 
with rounded corners, and an odd shaped stub); all round are a series of squares each of | 


which is detachable and is valid for one transportation element. 


They are nicked off until 


nothing but the centre portion of the card remains. 
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“Biche Rtckseite. 10. 197 1 
Fig. 91. — « Combined coupon » issued by the German Verein, with detachable control- 


portions for optional travel by rail or river (the text for the latter is on the other side 


of the ticket). 
List of stop over stations 
or by boat (steamer printed at back) 


Illustration showing whether route implies travelling by rail 
— Number of section as given by the Verein — 


Millesime stating what year the ticket was printed — Date of utilisation perforated. 


ing extent. They are usually bound in 
blocks of 50, 100 or 200 of them. 

Tramway type paper tickets have long 
been delivered in light railway trains that 
stopped at intermediate halts where there 
was no booking office; passengers then 
purchased their tickets en route (figs. 
94 and 95). Apart from blank tickets or 
« talons-valeurs » that do not simplify 
things as much as appears at first sight, 
he inspector is often provided with a 
somplete set of tickets of every value he 
nay require. 

This system of ticketting has reappear- 
de in a number of cases. It is simple 
when most passengers travel between 
the same places, as on the Brussels-Ant- 
verp non stop bloc (set) trains when 


they were first introduced. But when 
even a single stop was introduced (at Ma- 
lines), the number of different kinds of 
tickets, the three classes being taken into 
account, immediately rose to 20 full-price 
ones comprising 3 single tickets for each 
class either way, and as many returns, be- 
sides excess tickets for travelling in a 
higher class. 

Since 1936, the Belgian National Rys. 
Co. has turned 96 of its lines into light 
railways, as far as operation goes and 
suppressed staff at wayside stations and 
halts. The guards are provided with a se- 
ries of tramway type tickets, but though 
only one kind is stocked, there are sepa- 
rate tickets for each of the prices that 
may be required between any two sta- 
tions. 
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Société Nationale des Chemins de Fer 
Nationale Maatschappij der Belgische Spoorwegen 
Revs 8068 : 


on ot ee 
|front. — BRUXELLES — 
|grens—Brussel — 
Valable pendant 6@ jour. / ¢ cpcis la date jilijade ya 16 titre dé nlssion 
Getdig gedurende 60 dagen. den dag wcrmld coor de rirgij-t rpel indegrep 
a 
“Arréta aux stations intermédiaires aumis & coutiUon-que le eC uper 7 soit présenté oe 


timbrage dea Varrivée. — Soistana in de tusschenstations Us, Side mits dat 
plaatsbewijs er voorgelegd wordt voor afstempeling terstonds na 


front, 
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ou vice-versa — of omygekecerd 
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4 


HERGENRATH 


Bruxelles 
Brussel 


“Mitteleuropisches ReisebUre @. m. b. 


Société Nationals des Chemins de Fer Belges — 
_ Nationale Maatschappl) der Belgische Spoorwegen. — Belgian National 


Sans franchise do bai 
onder vrijdem van trisgocd 
oNo free liggage allowed 


« Combinable coupons » (Red. 3/4). 


Fig. 92. — Coupon issued by the Mittelewropdisches Reisebiiro (Central European Travel 
Agency) over a foreign line with extremities of fixed journey printed either way — 
Child, triangular detachable control portion — Availability 60 days; no free luggage — 
M.E.R. monogram — International number of the section. ah. 

ey Pe me ee onan cee by Cook/Wagons-Lits — Extra vertical control-portion 

rig land side) which is collected when starti — Validi é 7 
Re ea eee a ed when starting Validity (date, name of Agency, 


Bee ‘ .. | 
Ps | 
AA Klasse ; ; : ee : 
Valable 60 jours y compris "a 
: Geldig gedurende n ec ip yan den HIP, Tere 
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i 3| 

oe 2) 6 

= EL4 

mao CHEMIN DE FER LIEGE-MAESTRICHT | 3 

so TRAINS DITS DE TRAMWAY ENTRE LIRGE ET VISE} ” 

2 Cc 
g a Présenler ce coupon nat toute () 
réquisilion. 

= a) 

St S 

B= 6 oa 

Si = 
= | LES TRAMWAYS- BRUXELLOIS | & 

2 =| 

= i La voyageur doit présenter ce coupon 3 Cc: S 
on & toute réquisition. a 

Figs. 94 and 95. — Similar paper tickets supplied in 1885 to the Liége- Maestricht Ry. Co. 


and to the Brussels Tramways Co. 


The dimensions of tramway tickets 
vary considerably. Many of the early 
ones were small (figs. 96 to 100) and, on 
some Systems, no larger than postage 
stamps (figs. 101 and 102) (*). These 
paper tickets were printed in sheets and 
had to be cut out with a pair of sciss- 
ors! By contrast, recent Berlin tickets 
are 170 by 45 mm. (6 11/16” « 1 49/64’) 
and American transfers, 230 by 50 mm. 
e116" 431/32" \ 

The Fasbender Printing Works, of 
Berlin, have improved the booklets of 
paper tickets sold instead of commuta- 
tion cards as shown fig. 103b (*); the 
incision in the edge of each sheet being 
removed from under the incision of the 
preceding one, considerably facilitates 


handling them. 


eet) only and the first Lisbon tickets were 22 by 26 mm. 


Attention should also be drawn to in- 
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(Red. 3/4). 


terperforated strips of tickets which are 
dealt with hereafter. 


SHEETS OF PAPER TICKETS (fig. 104). — 
The first Continental tickets were small 
and grouped in sheets of perforated 
tickets as are stamps nowadays. These 
sheets were then bound into blocks. Per- 
foration made it easy to separate one or 
more tickets at a time. In general use 
when tramways first started (figs. 105 
to 110), in Belgian towns, in Florence, 
Turin, Barcelona, the Hague and else- 
where, they have been employed in Mu- 
nich until quite recently. 

Though these tickets have gone out, 
the principle remains and has recently 
been reintroduced on the Belgian rail- 
ways as elements of mileage booklets, in 
Italy, to pay fiscal dues and in France, 


(1) The « grades 


(2) 


Frankfort Tramways. 


» of Bahia (Bahia cable railways) had tickets 17 by 25 mm. 


(43/64 
(0 /iS sea oe ha saa) 
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Front and back sides of unperforated reel tickets (1865) (Actual size). 


Figs. 96-97. — Earliest Rome paper tickets Figs. 98-99. — Earliest Milan paper tickets 
(Tramway di Roma) — Notice and illus- — Notice and price on the recto — Seria 
tration at the back — No price stated. number at the back. 


Fig. 100. — Earliest paper tickets having stubs (as large as the ticket itself) — 
Belgian Street Rys. and Tramways Co. (Brussels, 1868). 


Old unperforated paper tickets; conductor had to cut them out of the sheets with scissors. 
(Actual size). 


Fig. 101. — Bahia cable railway (about 1865). 
Fig. 102. — Earliest Lisbon tickets (same date). 


Fig. 103a. — Old Italian ticket — Available in 2nd class or, 
upon payment of a stated extra fare, in first. 


ViarcH 1938 


im Umstergverkehr: Unmittel- 
barer Wagenwechsel und kir- 
zester Weg! Bei Story: 


Kein Ersa 
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Fig. 1036. — Sheet of book of reduced-fare paper tickets. (Red. 3/4) — Munich Tram- 
ways — Map of system — Hour of the day (24 hours) — Date Number of ticket in 
booklet (7) — Price overprinted. 


These weekly booklets are sold to legitimation card holders. 


in coupon-sheets of booklets, for con- 
trolling travel over short sections of some 
of the rail, air or navigation Companies. 


PACKETS OF CARDBOARD OR PAPER  TICK- 
ets. — Instead of binding these tickets 
into blocks, they are sometimes printed 
in long strips which are folded zigzag 


fashion along specially prepared perfor- 


ations. This is done for extra fares paid 
m Swiss Federal Rys. trains (paper 
tickets) and for all forms of road trans- 
port as well (soft cardboard tickets). 


Paper bands. — In the States, Canada, 
and Mexico, multiline tickets are not is- 
sued in booklets as with us, but are made 
ap of long strips or bands, 72 to 75 mm. 
(2 53/64” x 2 61/64") wide, whose 
ength varies with the journey. Similar 
bands are even used for mileage tickets 
and folded zigzag into cardboard covers. 
Sections are collected en route, which fi- 
nally only leaves the upper portion in the 
nassenger’s hands. They have no stub 
is we know it : the lower portion is real- 
y the stub and is kept by the booking 
lerk. 


The length of these tickets is occasion- 
‘ally considerable; we have some, 7 feet 
in length, and it appears tickets up to 10 
feet long have actually been issued. The 
European system of booklets seems much 
preferable, easier to check, and facilita- 
tes control. 


Other shapes or arrangements of rec- 
tangular tickets. — Instead of grouping 
successive coupons in booklets as with 
us, or one above the other, as in Ame- 
rica, they are sometimes laterally juxt- 
aposed in the East, as for Sino-Japanese 
interline tickets, printed on stout paper 
or even on thick card as shown in fi- 
gure 111. 


The Seaboard Air Line Ry. (U.S.A.) 
uses, for certain transfer coupons, a cu- 
rious type of control envelope. 


Square metal tokens are to be found 
on the Watson Bay Ferry Co. (*) (fig. 
116) and elsewhere, but other shapes 
have rightly been preferred. 

The corners of all types of commuta- 
tion tickets and passes are frequently 
rounded off so as to be able to slip them 


(1) These are square aluminium tokens 25 by 25 mm. (1” x 1”). 
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easily into one’s pocket (fig. 113), anc 
the same idea has been applied to meta 
tokens on the Calais Tramways (fig 
115) (+) and elsewhere. 


Triangular tickets. — So as to punel 
duplex tickets, they should previously be 
folded along a dotted line; the two de 
tachable portions can thus be punched a 
the same time before tearing off the part 
that is to be handed to the passenger 
When these tickets are folded along ¢ 
diagonal, each portion is of triangular 
shape. The Mommens Printing Works 
of Brussels, first introduced such tickets 
(fig. 117) which were used on a numbet 
of light-railway lines (*). 

~ Certain New South Wales Govt. Rys 
single or double commutation cards are 
truncated triangles (fig. 118). 


Polygonal tickets. — The only hexa- 
gonal tickets we know of are the Paris- 
Orléans Edmondson platform tickets (fig 
121). The sides have indentations for 
use in slot machines. Similar identation: 
are to be found on other tickets. 


OCTAGONAL CARDBOARD TICKETS, — Thes 
are mostly used for season tickets. The 
are to be found in France for slightly en 
> larged Edmondson platform tickets (?) 

ice einai | for larger cards in England (‘), in Au 

stralia (fig. 119) (°) in New Zealand (° 

Fig. 104. — Complete sheet of the first and es h Ms ) . Id Belei S 
P decedent Ben ateleee Te aust anon nd elsewhere. Certain old Belgian pa 
(Red. 3/4). ses were octagonal (“) (fig. 144), whice 


? 
(1) These are in white metal, with a hole in the centre; their main dimensions are 
26) by 26; mami elo Zee ely 3208) 
(2) Belgian National Light Railways Oo.; Liége Est-Ouest Tramways. 


_ (3) French Nord, — Since 1937, the slot machines have been adapted to use rectangular 
tickets instead. . 


(4) Thick season ticket cards: of the L.N.B. Ry.; well engraved cards of the Great 
Western Ry. J if 


(5) New South Wales Govt Rys. 
(6) Mew Zealand Govt. Rys. 


i 7 Passes issued from 1866 to 1875 by the Société Générale d’Exploitation des Chemins 
ae jer. 
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y z Aes : S| 
TRA WAY 2) 


5 


Figs. 105 to 110. — Reproduction in actual size, of the earliest (paper) 
tickets of various towns. 


Antwerp Maritime Tramways Co. 
(1873). 
with odd value (1875). 


Antwerp Tramways Co. 
Louvain Tramways, 


(1879). 


TIxelles and Htterbeek Tramways, Brussels (1873). 


Luxemburg Tramways. 


Frankfort Tramways, with corner control portion. 


hape is still retained in France (figs. 122 
md 123) (+). 

OCTAGONAL METAL TOKENS. — Several 
‘ompanies struck veritable metal tickets. 
‘he oldest of them only have the Compa- 
ys name and a serial number. 

This shape is often found in metal to- 
ens or coins. In many cases, round 
»kens are avoided; on the other hand, 


square coins are too angular. This has 
been mitigated by cutting off the corn- 
ers, Which turns them into octagons, re- 
gular or irregular according to the quan- 
tity that has been lopped off (fig. 124). 
These coins were made when bullion was 
scarce, and all mentioned that they were 
only available for the purchase of tickets 


2 


until a given date (*). 


(1) Nord, Hst and P.O.-Midi. 


(2) The Tramways et Omnibus de Lyon (Lyons Tramways and Omnibuses) have struck 


brass octagonal tokens, 21 by 21 mm. 
valid until 31 Dec. 1927. 


(The 7.0.R.P. of Paris had different shaped aluminium tokens. 
(1”) in diameter and were good for a 35 centi- 


showed a motorbus end view, were 25 mm. 
mes worth ride until Dec. 31, 1931; 
25-centime ride until the same date. 
Regular octagonal tokens of 20 mm. 


(53/64” x 53/64”), good for a 


the tramway 21-mm, 


(2a/is2ae 
for a 20 centimes worth ride until 31 Dee. 1923 (fig. 


25-centime trip and 
The bus ones, which 
(53/64”) tokens, were good for a 


had been used previously and were good 
208). 
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Japan-China Circular Tour gion 


: from Mukden 


3 8 RS eR 
a> Antine to Mukden 


ee a ee 


Route No, t 


: oo Japan- 
From Tokyo 


RDS 
 Hankow to 


Route Kon 
“Sl bh HE cont RE 
_ Shanghai Chinese 


Fig. 111. — Folding Sino-Japanese card ticket 
issued by the Japanese Government Rys. 
(Red. 3/4). — It includes detachable cou- 
pons entitling holder to 20 per cent redue- 
tion on other lines. 
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Round tickets and tokens. — We hay 
grouped, under this heading, circular 
oval and elliptical ones, in metal, car 
board, or celluloid. We shall examin 
them as follows : 


| 
(a) Tokens issued by the Companies; ) 
(b) Metal tickets; 
(c) Countermarks; 
(d) Legitimation tokens and passes. 


(a) METAL TOKENS uttered by Comp: 
nies or Corporations, were available fo 
payment, when purchasing tickets, i 
stead of coins of the realm (!). The ol 
est we have been able to trace wer 
1/2-d. tokens issued in 1792 by the Coai 
brook Dale Iron Co., celebrated for haw 
ing built the first cast iron bridge, a viey 
of which appears on the coins (2), The 
were accepted as currency at Dale an 
Ketley, the line’s termini. 

The Ottawa City Passenger Ry. Co 
tokens (fig. 126) were good for one far 
They were made of brass and were 
25 mm. (4”) diameter. 


(1) In a booklet entitled « Railway Medals and Tokens 9», 
Club in 1901, and which Messrs. Spink and Son, Ltd., of 5, King St., St. James’s, London, 
were good enough to lend us, the author, Mr. 


long and 55 feet above water level, 


The Ketley incline, shown on the reverse, was constructed in 1789. 


G. W. J. Potter quotes a few examples. 
(?) This bridge, built by Darby over the Severn at Coalbrook Dale in 1779, was 100 feet 


published by The Railway 


ak hal 
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pS PAB OARD 
Ark Line RADLWwAS 


Account BIRMINGHAM TRANSFER TRAFFIC tee 
Good "or One Through Page or 


WITHE ORDINARY arth hag 
FROM BIRMINGHAM TERMINAL STATION TO UNJO A hiss 
GUT NCT GOOD FROM UNION STATION TO (iy STATION. 
Worm ‘Pet, ¥, : é SES ee ae ae 
Bavelon6 Fg TEyA 

A 
LOCAL TOKaY * @nd CLASS CIBTER.) . CLeneY * 
PORRIQNM TICKSY * BSTEEHAQE CHARITY * 
iat Claos, Unitratted & Apecial & eund Trip ; EMPLOYH * 
* | Kolf & Immigrant «4 AUMY OR HAVY * 


tat Cines, Limited 


Fig. 112. — Seaboard Air Line (U.S.A.) control envelope-ticket — With category parame- 
ter — The exchange ticket is placed in the envelope portion which is sent to the Auditor. 
(Red. 3/4). 


Le Divsctone So 


yeatelray tee ox de "Fy 
708 ne GY ie 
LIBRE FAR COURS 


White metal tokens of various denominations. 
(Actual size). 
Fig. 115. — Calais Tramways — Square with 
rounded corners. 


Fig. 116. — Watson Bay S. 8. and Ferry Oo. 
Ltd. — Square token. 


fmon-rectangular cardboard passes (1870). 
— Turnhout Ry, with rounded 


114. — Société Générale W@EHaploitation 
3 Chemins de fer, polygonal card. 
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Fig. 117. — Duplex triangular paper ticket 
(1881). — Liége Hst-Ouest Tramways Co. 
(Red. 3/4). 


Various shapes of New South Wales Govt. 


Fig. 118. — Truncated card — Child, half- 
price. 
Fig. 119. — Octagonal card — Lady. 


Fig. 120. — Oval card — Apprentice. 

Further tokens of the kind have been 
issued down to our own times, but cel- 
luloid has, in most cases, been substitut- 
ed for metal. 


(1) Diameter, 49 mm. (1 15/16”). 


(2) Diameter, 38 mm. (1 1/2”), 
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(b) Tickets. — Whereas the earliest 
metal ticket was octagonal, its successors 
were usually circular. Thus the Glou- 
cester and Cheltenham Ry., a company 
which was incorporated as early as 1809 
had round bronze coins. The name of the 
class in which they were available, ap- 
peared on them ('), as also on the Mon- 
treal and Lachine R. R. Co.’s (fig. 128) 
in Canada (?). These early coins were 
real works of art. 

Upon its inauguration in 1834, the Du. 
blin and Kingstown Ry., the first railway 
in Eire, used silver-nickel tickets (*), anc 


Rys. monthly commutation eards. (Red. 3/4). 


The number of the month, the year and, whe 
necessary, the route, is overprinted. 


Colour designs help to differentiate the cards 


the Costa Rica Ry. did the same unti 
1905 (fig. 127). But they all had a consi 
derable drawback : none of them state 
what trip they had been issued for. 


(3) These coins, 20 mm. (25/32”) in diameter, showed a locomotive on the obverse and 
an inscription (Second-class ticket) on the reverse. 
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Platform polygonal tickets. 


— Hexagonal ticket, Paris and Orléans Ry. 


Fig. 121. 
in red overprint. 


(Red. 4/5). 


— Frame and Company’s initials 


Figs. 122-123. — Recto and verso of French Nord octagonal platform tickets (obsolete since 


a few months — List of all any hours of the day, 


8 a.m. being shaded. 


(c) CouNTERMARKS. — This is really the 
yidest of all kinds of tickets as it was 
ised in the Greek and Roman baths and 
heatres (1). The ticket which had been 
ought at the booking office or else- 
vhere was collected on entering the sta- 
ion and a countermark given to the pas- 


at the back, those between 8 p.m. and 


senger instead. He retained the latter un- 
til it was collected in turn either on the 
train or at the exit. His countermark 
was then sent back where it came from 
so as to be used again, and so on indefi- 
nitely. 

Countermarks differed according to 


(1) The following information on the subject has been kindly supplied by the Bell 


Punch Co., of London. 


Patrons of old Greece theatres used to buy tokens at the entrance. 
of terracotta, and showed a lion or 
on the obverse, and on the reverse, 


bronze, or zine or 


Romans’ Minerva) 


They were of 
a goddess such as Athena (the 
letters on figures indicating the 


category and number of seat that was to be occupied, 
These tokens, the « tessare » of the Romans, were also made of ivory or bone, porce- 


lain or stone and used by them, 


in the theatres, 


the circuses and the therme. They were 


collected by employees and returned to the offices for future use. 
Bronze tokens were still used by subscribers to XVIth Century theatrical performances. 


Towards the close of the following century, 
to all seats, 


them, ordinary metal countermarks remained in use until towards 1890. 
bookings increased, some other system had to be devised; 


seded by paper tickets. 


were of silver and cost £ 150 per annum in the Royal Theatres. 


general tickets which betokened free entrance 


Apart from 
But as advance 
countermarks were then super- 


Curiously enough, they were to reappear in the cinemas which were being started and 
which gave non- stop shows, thereby precluding the possibility of advance bookings which 


had caused theatres to abandon countermarks. 


The cinemas had both metal and bone 


countermarks, but as it was impossible to check them properly, reels of tickets were soon 


used instead. 


I1I—6 
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Reproduction, in actual size, of metal tokens. 


Fig. 124. — Polygonal tokens of the Lyons 
Omnibuses and Tramways. 


Fig. 125. — Round tokens of the 7.0.R.P., Pa- 


ris — Stating date until which they are 
valid — Good for a 35-centime fare. 
Fig. 126. — Ottawa Oity round tokens, good 


for one fare; they bear no indication of 
value. 


class and journey. But this system which, 
is not a safe one, has gradually been 
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abandoned everywhere, or very nearly 
so, with the exception of navigation ser- 
vices. 

The London and Greenwich Ry.’s coun- 
termarks (1837) were of bronze (fig. 
130) or silver bronze and, later, of card- 
board (*); the Sheffield and Rotherham 
Ry.’s checks were of bronze only (*). 


Metal tickets (in actual size). 
Fig. 127. — Oosta Rica Ry. 
Fig. 128. — Montreal and Lachine R. - 


(d) SEASONS AND Passes. — This last 
group comprises coins that serve both 
for legitimation purposes and as passes. 

Formerly, they used to be given to the 
Company's Directors and others and of- 
ten showed artistic views of the Rail- 
way’s works of art, such as the viaduet 


(1) There exist two types of copper coins, 32 and 22 mm, (1 1/4” and 7/8”) in diameter 
respectively, each with the same design on both sides; the one showed a galloping winged 


horse, the other, the Company’s coat of arms. 
tions, on February 8, 1836, December 14, 1836, and December 24, 1838. 
miles are on viaducts which explains why it cost £. 733 333. 
for trains to keep to the left amd not (as in Germany) to the right. 


This railway was inaugurated in three sec- 
Its whole 3 3/4 
The normal British rule is 
For many years 


(from 1850 to 1901) the London and Greenwich Railway provided an exception, as trains 


kept to the right. 


(2) This 5-mile railway was inaugurated on the 31 Oct., 1838, and absorbed by the 


Midland on the 21 July, 1845, 
serial number, 


The coins bore a figure (such as « No. 3 ») besides their 
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Old London and Greenwich Ry. coins. (Actual size). 
Figs. 129-131. — Obverse and reverse of director’s free ticket. 


Fig. 130. — Passenger’s countermark — With Company’s coat of arms — The two sides 
are identical. 


fo ba surrendered on 


or before date of expiry 


BARNES (Gr & 
& WATERLOO & 


AVAILABLE UNTIL 


A 


London and South Western Ry. season tickets. (Actual size). 
Figs. 132 and 133a. — Front view of Ist and 3rd-class seasons. 


Fig. 1336. — Back view of both the above, showing Company’s name and stating the cases 
are the property of the Company. : 


which carried the London and Green- been used outside the British Isles where 
wich Ry. across London (') (figs. 129 they have served both for season tickets 
ind 131). The Spanish Norte’s passes and passes. They were slipped into annu- 
were of ivory (fig. 40). lar cases which belonged to the Com- 


Circular cardboard tickets have hardly pany (*) and were entrusted to the hold- 


(1) These bronze medals were 38 mm. (1 1/2”) in diameter. 
(2) Each of these card bearing cases is serially numbered. It states : « This case is the 
property of the Company », and bears the Genera] Manager’s name. 


276 BuLLeTIn oF THE Int. Ramway ConcGrEess ASSOCIATION Marcu 1938 


Figs. 134 to 136. — Legitimation tokens granting free travel when on duty — Bradford 


City Tramways — Both types, one of which has the City’s coat of arms and the other — 
a heraldic emblem, have the same text on the reverse (fig. 135). (Actual size). | 


Round tokens of modified shape. (Actual size). 


Fig. 137. — Marseilles Tramways. 
Figs. 138 and 139. — Oslo Transport. 


Fig. 140. — Washington Ry. and Electric Oo. 


er for a limited period at the expiration 
of which they were to be returned to the 
Railway Company (figs. 132 and 133). 
A sheet of mica or of some such substan- 
ce preserved the actual cardboard ticket! 
on either side. The inner diameter of the 
annular ring was 28 mm. (1 1/8’), the 


outer, 88 mm. (4 1/2”). It bore the: 


Cle des |_Cle des Tramways de Nice et Littoral de Nice et Littoral 


Billetspécial W) FEY VEY A selvrer A délivrer 
contre 
pour les Sous- remlse 
Agents des Gin Agents des Aon Bia A adon joton 
Ce bille$ doit étre présonté & toure re- 
pega ees TTG 091 8 091 


Fig. 141. — Special paper ticket delivered in 
exchange of post, telegraph or telephone 
employee’s tokens. (Red. 3/4) — Tram- 
ways de Nice et du Littoral (Nice and Sea- 
side Tramways). 


= 
I 

iy 
= 
5 
a 
é 


Company’s name in gilt letters enamelled 
on a dark blue, a red or a white back- 
ground ('). 


Medals are still used for legitimation 
purposes; they are entrusted to the bear- 


(1) Most such cases had carbine hooks so as to attach them to watch chains. 
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r when on duty, for one or several jour- 
eys which he may accomplish without 
ayment (figs. 134 to 136) (+). 


The following table gives the weight of 
several of the coins and tokens we have 
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COMPANY. 


[ee ny 


Coalbrook Dale . 1792 
Gloucester-Cheltenham. aoe 
Dublin-Kingston. 1834 
London-Greenwich, coat of arms. 1837 

Id. winged horse. 1837 
Sheffield-Rotherham 1838 
Surrey Side Street Ry. 1861 
Modified round tickets. — So as to 


ender forgery more difficult, other sha- 
es have been resorted to. 

Marseilles had aluminium tokens with 
avy edges (fig. 137) (7) but it is more 
sual to produce coins with a hole in the 
riddle, after the fashion set by Belgium 
or its cheaper coins many years ago. 
hey are to be found in Monéreal, in 
yons, in Calais, in London (*) and else- 
here and on the Istambul Metropolitan 
hich used two types of countermarks 
fig, 39), the first in brass (diameter, 
0 mm. i. e. 25/32”) for ordinary pas- 
angers, the second in zine (thin sheet, 
5 mm. i. e. 1 3/8” in diameter), for of- 
cials and commutation ticket holders 


quoted : 

Metal. Weight, Size, 

troy ounces. Inches. 

Copper. 0.45 1 3/16" 

Bronze. 0.8 al ypele 

Nickel-plated 0.45 7/8” 
stlver. 

Copper. 0.35 1 1/16" 
Do. 0.44 44/4" 
Do. 0.25 i ally” 
Brass. Om 15/16” 


(fig. 138). Inscriptions on both of them 
were in French and Turkish. 

Oslo again has two types of different 
sizes, both with S-shape holes (*) (figs. 
138 and 139); the Washington Ry. and 
Electric Co’s have W-shaped holes 
(fig. 140). 

As these tokens are sold in rolls under 
face value, tickets bought with them can- 
not be accounted for on the same basis 
as others purchased with money. Spe- 
cial tickets or transfers are therefore is- 
sued in exchange for them (fig. 141). 


Oval or elliptical tickets, — These are 
usually made of cardboard; metal ones, 
though sometimes to be met with, are 
exceptional, 


(1) The Bradford Corporation 
fetes / 1677), 


entrusted these medals 


to nurses. Diameter, 30 mm. 


(2) These tokens, 25 mm. (1’) in diameter, were good for a 15-centime trip. The obverse 


aad the City’s coat of arms. 
(3) Old Z. C. OC. Tramways. 


(4). The 1926 brass tokens were 17 mm. 
'9 mm. (3/4). 


(43/64’) 
Designs on both sides were identical. 


in diameter; the aluminium ones, 
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“" QONDON GENERAL OMNIBUS = _ 
COMPANY LTD ; 


© AVAILABLE ONLY BY EXPRESS COACH SERVICE BETWEEN = | 
COLNBROOK ~~. | 
AND i~ Zz 
wo 
8 LONDON (CHARING GROSS) S | 
w am 
Ms & 
z 6 | 
‘ = | 
_ Issued subject to the Special Conditions printed on Application Form. 
‘& THIS TICKET MUST BE SHEWN ON DEMAND. 
“ NOT TRANSFERASLE. 
2 eal | 
Oval cards. (Red. 3/4). | 
: 
Fig. 142. — Pass-out check — Liége and Maestricht Ry. (1880) — Delivered in light trains. | 
Fig. 143. — Reduced price card — Bordeaux Electric Tramways and Omnibus Co, | 
Fig. 144. — Monthly season ticket. — London General Omnibus Co. Ltd. — Available 


by express coach service, 


They are issued as pass-out checks (+) often still as free tickets which are col 
(fig. 142) or as travel tokens (*) andmore lected at the end of the journey (3)! 


(1) On the former Liége and Maestricht Ry., now incorporated in the Belgian National 
Rys. system; axes : 71 and 44 mm, (2 51/64” and 1 BY Ne 


(2) Bordeaux Blectric Tramways, for oetroi and municipal service staff; axes : 66 and 
42 mm. (2 19/32” and 1 21/32”). 


(°) Les Messageries Nationaies, Paris; axes : 72 and 49 mm, (2 53/64” and 1 15/16”); 
Tramway Spécial du Jardin @Acclimatation, Paris; axes : 59 and 38 mm. (2 21/64” and 
PU 222Ne 
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rmerly, also as « personal seals » (1) 
ranted to various people, such as large 
ock or share subscribers or landowners 
ho had ceded the Company with little 
r no compensation what it needed for its 
ght of way. 


They are only used, nowadays, for sea- 
m tickets (fig. 444) (?). 

The functions of oval metal tokens are 
lentical with other shaped ones. One of 
1e earliest London Tramways, one mile 


ig. 145. — Sheffield and Heeley Omnibus 
(1852) elliptical ticket. (Actual size) — 
3-d denomination. 


mg, inaugurated from Marble Arch to 
otting Hill on the 23 March, 1861 (°), 
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Elliptical silver free passes used in 1870. 
(Actual size). 


Fig. 146. — 8. P. and D. Ry. Co. (British 
India). 
Fig. 147. — Great Indian Peninsula Ry. 


46 mm. (2 9/32” and 1 7/16”). 


1 61/64”). 


or workmen’s weekly tickets. 


md 82 mm. (4 13/32” and 3 15/64”). 


(1) The Compagnie Générale des Omnibus, Paris, used them when it started; axes 58 and 


: 


(2) The axes of the London General Omnibus Co’s were 93 and 75 mm. (3 21/32” and 


Les Tramways mécaniques des Environs de Paris used them to a considerable extent, 
These cards, 112 mm. (4 13/32”) horizontally by 75 mm. 
2 61/64”) vertically, bore the names of each day of the week. 

The Nord Ry. also had oval commutation cards, which it used for 2nd-class passengers, 
he first being octogonal and the third, rectangular. 


Their largest dimensions were 112 


(3) The rails having been laid at a higher level than the road surface, accidents caused by 
his obstruction were frequent and the line was dismantled before the end of the same year. 
The oval coins had 21 and 16 mm. (13/16” and 5/8”) axes. 

The Surrey Side Street Ry. Co. Ltd, which inaugurated shortly after same its line from 
Vestminster Bridge to Kennington, showed a two-horse tram car with the words « Train’s 
‘atent » on the obverse and had ist name on the reverse. 
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used them; others are to be found in 
Sheffield (fig. 145) (+). The former 
were of brass, the latter of bronze. 

They were also used as nominative 
free passes in various countries; bronze, 


caval 
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silver, and gold ones were to be foun 
in India. Fig. 147 shows an old G. I, P 
pass (*) and figure 146 a curiously shap 
ed pass of the S. P. and D. Ry. Co., issuec 
in 1870 (?). 

(To be continued.) 


(1) John Shortridge’s Sheffield and Heeley Omnibus issued what were actually bronze 
3-d. tickets in 1852; their dimensions were 27 by 17 mm. (1 1/16” and 11/16”). 


(2) Dimensions of axes 29 and 23 mm, (1 3/16” and 29/32”). 


(3) Dimensions of axes 28 and 20 mm. (1 7/64” and 25/32”). 


joins the annular portions of the pass. 


The model of an anchor 
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Air brake accelerators. 


Single accelerators and coupled accelerators, 
by Dr. Ernst MOLLER, V. D. I. 


(From Glasers 


Accelerators are apparatus used in rail- 
ay braking in order to increase the 
yeed of transmission of the braking 
‘tion along the train. 

When compressed air is exhausted 
om the brake pipe which is continuous 
yroughout the train, either from the dri- 
‘r’s brake valve on the locomotive, or, 
| case of an emergency application or 
reak-away, from any other point on 
le train, then the brakes are applied on 
ich single vehicle; the air stored in the 
1xiliary reservoirs on the vehicles flows 
ough the iriple valves to the brake 
vJinders. 

The rate at which the compressed air 
1 the brake pipe expands is highest at 
le exhaust opening; at that point the 
ressure drops alinost immediately to nil. 
he greater the distance from the exhaust 
oéning, however, the lower the rate of 
ie pressure reduction which commences 
fter the arrival of the initial « head 
wge », because the reductionin pressure, 
gether with internal and external fric- 
on, slow down the rate of exhaust. The 
eep wave of air pressure reduction ori- 
mating at the exhaust opening, flattens 
at with extreme rapidity as the distance 
icreases. It follows that any given pres- 
ire reduction together with the result- 
ig braking action are propagated 
wough a train with a proportionate 
pntinuous reduction in speed. 

It is true that the initial « head surge » 
_ propagated through the brake pipe ai 
1e speed of sound in the atmosphere, i.e. 
40 m. (1 083 ft.) per sec. The force of 
His surge is not, however, sufficient to 


et —7 


| 


Annalen.) 


operate the triple valve pistons and slide 
valves and to start the brake application. 
For reasons arising from the brake opera- 
tion it is necessary for the triple valves 
to have a certain inertia so that they will 
only respond after a sufficient difference 
in pressure has been created on both 
sides of the triple valve piston, the head 
of which is subject to the brake pipe 
pressure while the rear face is subject to 
the pressure in the auxiliary reservoir 
previously charged from the brake pipe. 
The speed at which the braking action 
is transmitted through a train is called 
the speed of propagation. It is obtained 
by dividing the length of a given train by 
the time which elapses from placing the 
handle of the driver’s brake valve into 
the emergency position to the moment 
the brakes apply on the last vehicle. 
The speed of propagation of the first 
air brakes manufactured about 1870 was 
approximately 140 m. (459 ft.) per sec. 
for a brake pipe length of 290 m. (951 
ft.); on a train four times as long it drop- 
ped, for the above mentioned reasons, 
to approximately 75 m. (246 ft.) per sec. 
The loss in application time and parti- 
cularly the reactions( shocks, and break- 
aways, due to the period of time which 
elapsed between the application of the 
brakes on the first and on the last vehi- 
cles, called for a higher speed of propa- 
cation. It was possible to obtain a more 
uniform braking by considerably reduc- 
ing the rate of the rise in brake force, 
but’ this was done at the cost of much 
longer times of application. 
The first step to increase the speed of 
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propagation was the invention of the 
quick-acting triple valve by Westing- 
house, in 1887. This triple valve was the 
ordinary apparatus used for charging the 
auxiliary reservoir and for filling and 
exhausting the brake cylinders, but when 
an emergency application took place it 
tapped in addition air directly from the 
brake pipe in order to cause an addi- 
tional drop in brake pipe pressure on 
arrival of the « head surge » and thus to 
reinforce the operating surge. As this 
action took place on every vehicle, the 
speed of propagation was thus not only 
independent of the length of the train, 
but was, moreover, considerably increas- 
ed. The more suddenly the air was tap- 
ped, the higher the rise of the « head 
surge » and the greater the speed of pro- 
pagation. 

Originally, the large tap of air neces- 
sary for emergency applications was 
carried out by means of the usual triple 
valve, the air frem the brake pipe being 
admitted to the brake cylinders and taken 
advantage of to increase the speed of the 
brake force rise. With the small pressure 
reductions corresponding to service ap- 
plications, the triple valve piston and 
slide valve moved over into a medium 
position, the service position, limited by 
means of a stop such as a spring, and 
only when a sharp pressure reduction 
took place did they move past this limit 
into the emergency position and withdraw 
a considerable volume of air from the 
brake pine. As, however, the same piston 
controlled both the service and the emer- 
gency application, it often happened that 
this piston moved over from the service 
position into the undesired emergency 
position, as the friction of piston and 
slide valve are not constant but vary 
within certain limits. It was therefore 
considered advisable to separate com- 
pletely the parts used for service ap- 
plications from those used for emer- 
gency application. 


Special valves, called « accelerators », 


were therefore designed to increase th 
speed of propagation of the emergency 
applicalions. They were mounted sepat 
rately in the brake pipe and exhaustec 
the brake pipe air rapidly to atmosphere 
at the moment an emergency application 
took place. Later, the brake pipe air wa: 
also admitted into special chambers, call- 
ed transmission chambers, the volume of 
which was proportionate to that of the 
air pipe of the vehicle, so that the braké 
pipe was only exhausted down to d 
« pressure of equilibrium ». — 
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This system of renewing the brake 
surge from vehicle to vehicle ha: 
remained the basis for accelerating th 
braking action. In the end, service 
applications were also accelerated ik 
this manner; only small transmission 
chambers could be used in this case be 
cause of the smaller reduction in pres 
sure required whereas large chamber 
were permissible in the case of emer 
gency applications as they are alread: 
caused by a larger reduction in brak 
pipe pressure. 

In the course of time the speed of pro 
pagalion of emergency applications wa 
increased up to 200 m. (656 ft.) per sec 
and the lower speed corresponding t 
service applications was made indepen 
dent of the length of the train by mean 
of chambers of a smaller size. 


The « accelerators » have also bee! 
continuously developed. By careful exa 
mination of all facts concerned it ha 
recently been possible to increase th 
speed of propagation up, to 300 m. (98 
ft.) per sec. and it has even been possibl 
to obtain a speed of propagation of ap 
proximately 1400 m. (4590 ft.) per see 
i. e. a multiple of the theoretical lim: 
value of 330 m. (1 083 ft.) per sec. by al 
ingenious combination of two acceler: 
tors. 

Below we give a description of the tw 
most recent accelerators of the Knor 
Bremse A. G., the « single accelerator 
and the « coupled accelerator ». 
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Brake pipe 


Accelerating valve Transmission 


reservoir 


(a) connected to the brake pipe. 


Fig. 1. 


The single accelerator. 


The body of the single accelerator is 
a small cast iron cube. It is either mount- 
ed in (fig. 1b) or connected to (fig 1a) 
the brake pipe. Two stud bolts are used 
to fix the accelerator on the vehicle. The 
transmission reservoir is a special reser- 
voir connected to the valve. By means 
of an isolating cock, located between 
both, the accelerator may be cut out of 
service. 
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Cylindrical 
strainer 
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Isolating cock 
closed 


Transmission 
reservoir 


W) mounted in the brake pipe. 


— Single accelerator. 


Figure 2 shows sections of the Knorr 
single accelerator and indicates at the 
same time its mode of operation. Air 
from the brake pipe flows through the 
nozzle 1 of the spring-loaded operating 
piston into the control chamber. When a 
slow reduction of the brake pipe pressu- 
re takes place during a service applica- 
tion, the control chamber merely exhausts 
slowly into the brake pipe. If, how- 
ever, a sudden reduction of the brake 


Fio, 2, — Section of a single accelerator. 
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pipe pressure takes place, then the con- 
trol chamber pressure forces the piston 
upwards, as it cannot exhaust quickly 
enough through the « sensitivity port » 1; 
compressed air from the control chamber 
is then able to flow through the adinis- 
sion valve and is admitted to the opening 
piston which is forced down, opening 
the large exhaust of the brake pipe. 
Compressed air from the brake pipe is 
thus suddenly admitted through the 
transmission chamber and the isolating 
cock into the transmission reservoir, the 
volume of which is proportionate to that 
of the brake pipe on the vehicle. This 
creates a sudden considerable drop in 
brake pipe pressure. 

Below the opening piston is a small 
retardation chamber which is slowly fill- 
ed through nozzle 2 and prevents the 
exhaust valve from « fluttering » under 
ihe rapid pressure variations, so that the 
exhaust remains fully open until the pres- 
sures in the brake pipe and in the trans- 
mission reservoir have equalised. 

After a short period the pressure in the 
control chamber will have equalised 
through nozzle 1 with that in the brake 
pipe, then the control piston spring will 
close the admission valve. Similarly 
when the pressures on both sides of the 
opening piston will have equalised 
through nozzle 2 the exhaust valve spring 
will close the large exhaust. The air 
above and below this piston escapes 
through nozzles 2 and 3 into the trans- 
mission reservoir, which is itself vented 
te atmosphere through a port in the iso- 
Isting cock. 

The component parts of the valve are 
of suitable design. The air is filtered 
through both a cylindrical and an ordi- 
nary strainer before it reaches sensitivity 
port 1. Instead of the former piston with 
ring, subject to continuous variations of 
friction and tightness caused by lubrica- 
tion and temperature which affected the 
reliability, a rolling diaphragm of con- 
stant sensitivity and great tightness is 
used. An admission valve, which has the 
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advantage of a more uniform adhesion 
compared with the variable friction of a 
slide valve, and which in addition opens 
a large section of admission for only a 
small piston travel, i. e. for a small pres- 
sure reduction in the contre] chaiber, 
replaces the use of a slide valve, although 
this is quite reliable for the simultaneous 
control of several ports. On account of 
the great excess of pressure available and 
of its short time of operation, it has been 
possible to use only a ring to seal the 
opening piston, the clearance volume of 
which has been kept very small. Its 
dimensions haye been proportioned re- 
latively to the volume of the control 
chamber and to the size of the admis- 
sion valve in such a way that it opens 
rapidly a passage of maximum size from 
the brake pipe to the transmission re- 
servoir with a minimum stroke. 


The transmission chamber located be- 
tween the exhaust valve and the isolating 
cock is sufficiently small to avoid that 
the accelerator alone propagates a pres- 
sure reduction along the train when the 
transmission reservoir is cut out of ser- 
vice. Thus the accelerating feature can 
be cut out of service in the simplest pos- 
sible manner. The vent hole in the cock 
is so arranged that after closing the cock 
the accelerator is completely shut off 
from the atmosphere, so that even with 
a faulty accelerator it is impossible for 
any brake pipe air to escape. 

By arranging the isolating cock be- 
hind the accelerator it is possible 
to mount this valve in the immediate 
vicinity of the brake pipe (figs. 3 and 
da); this arrangement is important for a 
high speed of propagation as the surge is 
obliged to cover the distance from the 
brake pipe to the accelerator twice. 

The speeds of propagation up to 300 m. 
(984 ft.) per sec. attainable with these 
single accelerators are satisfactory for 
trains of medium length fitted with 
brakes having a slow pressure rise in the 
brake cylinders. This particular point 


Marcu 1938 BULLETIN OF THE INT, RaILwAy CONGRESS ASSOCIATION 285 


Fig. 4. — Single accelerator mounted in the brake pipe. 


Fig. 3a. — Single accelerator in Hildebrand-Knorr brake equipment. 
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will be shortly examined at the end of the 
present article. 


Coupled accelerators. 


In order to reduce the braking distan- 
ces of high-speed trains it became ne- 
cessary to increase the speed of propa- 
gation to a still higher value than that 
obtainable by means of the single emer- 
gency accelerators, as it appeared par- 
ticularly desirable to avoid any loss in 
braking distance caused by delayed ap- 
plication of the brakes at high speeds. 
In order to obtain short braking distances 
a rapid rise of the brake pressure build- 
up on each vehicle is necessary, which 
also calls for a high speed of propagation, 
as otherwise when making emergency 
applications at low speeds, shocks and 
reactions occur on the train, as the coef- 
ficient of friction between brake block 
and wheel varies with the speed. 

It was therefore necessary to design an 
apparatus which would still further in- 
crease the speed of propagation. In or- 
der to attain this object, a single accele- 
rator was divided into two portions; at 
the head of the vehicle was fixed the 
portion comprising the spring-loaded 
control piston and its nozzle, the control 
chamber, the admission valve, and the 
opening piston, whilst at the rear was 
mounted the portion comprising the ex- 
haust valve and transmission chamber or 
a special reservoir. The opening piston 
was connected by means of a steel wire 
to the exhaust at the rear of the vehicle 
and a tractive effort of this piston was 
obtained by admitting the air pressure to 
its opposite face. 

figure 4 shows a simplified diagram 
of the single accelerator and figure 5 
shows how it has been divided into two 
valves 1 and 2 and how they are con- 
nected by a coupling wire, which has 
given this arrangement the designation 
« coupled accelerator », 

When charged, the brake pipe and the 
control chamber of the coupled acceler- 


BULLETIN OF THE INT. Ratway Concress ASSOCIATION 


Marcu 1938 


ator are both at the same pressure. If a 
rapid exhaust of air from the brake pipe 
causes a strong depression at valve 1, 
then the pressure in the control chamber 
forces the main piston upwards, as in 
the single accelerator, and opens the ad- 
mission valve. Air from the control 
chamber is thus admitted to the traction 
piston which opens the exhaust in valve 
2 by a pull on the wire and admits air 
from the brake pipe into the empty trans- 
mission chamber. A secondary depres- 
sion wave is thus created at the rear of 
the vehicle, immediately ahead of the 
rear brake coupling, a long time before 
the first wave, which has caused the pull 
on the connecting wire, ever reaches the 
rear end of the vehicle. 

The opening jerk is transmitted in the 
steel wire as an elastic wave having a 
speed of approximately 5000 m. (16 400 
ft.) per sec. In this manner the speed 
of propagation is considerably increased 
on a vehicle; in the brake couplings, i. e. 
between the vehicles, the speed remains 
the same as before. The mean speed of 
propagation resulting from these two 


speeds of propagation varies, of course, 
with the length of the vehicle. 

During practical tests the following 
speeds of propagation, taking into ac- 


Admission 


Exhaust 
Control chamber 


Spring 


Opening piston 


Nozzle 


to the Transmission 
reservoir 


Fig. 4. — Diaeram of the single accelerator. 
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count the valve application time lag, were 
recorded : 

1100-1 200 m. (3 610 to 3 940 ft.) per 
sec. on 20 m. (65.6 ft.) long vehicles, 

1000 m. (3 280 ft.) per sec. on 15 m. 
(49.2 ft.) long vehicles, 

800 m. (2 620 ft.) per sec. on 10 m. 
(32.8 ft.) long vehicles. 


If it is possible to mount all the valves 
immediately in the rear of the ceupling 
cocks, speeds of 1400 m. (4590 ft.) per 
sec. are obtained on 20 m. (65.6 ft.) long 
vehicles. 

For such speeds the method previously 
described for measuring the speed of 
propagation was too inaccurate. Irregu- 
larities in the operation of the driver’s 
brake valve may result in errors of 30 % 
or more. The speeds of propagation were 
therefore measured by recording the mo- 
ment when the air is admitted to the first 
and last transmission chamber. This me- 
thod of measuring is permissible when 
ascertaining the operating results of the 
accelerator because the high speed of 
propagation and the possibilities arising 
therefrom do not apply to the short loco- 
motive brake pipe, but to the far longer 
pipe of the complete train. 

As soon as the pressures in brake pipe 
and control chamber equalise, foliowing 
the operation of the valve, i.e. a coupled 
acceleration, the admission in valve 1 is 
closed and the pressure in front of the 
traction piston drops, the compressed air 
escaping through the port in the traction 
piston. The pressure of the transmission 
chamber of valve 2 acting upon the re- 
turn piston closes the exhaust assisted by 
the exhaust valve spring, and simulta- 
neously pulls the traction piston back to 
its normal position. After the exhaust 
has been closed the return piston rises 
off its stop in order to avoid unnecessary 
loading of the valve during the next 
stroke. 

With the mode of operation of the 
coupled accelerator as shown in figure 5, 
acceleration is possible in one direction 
only, namely from left to right. In service 
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it must be possible to accelerate in both 
directions. Each end of the vehicle 
therefore carries a valve body compris- 
ing an admission part (valve 1) and an 
exhaust part (valve 2) which are con- 
nected by two separate coupling wires 
with the corresponding parts in the valve 
body at the other end of the vehicle 
(fig. 6). 

The operations described in reference 
to figure 5 are now possible in both di- 
rections. Both accelerators, however, ap- 
ply in every case. For instance, should 
the surge arrive from the left, then the 
drop in pressure arising on the right also 
opens the exhaust in the left-hand part 
by means of the right-hand admission 
parts. This action from rear to front, 
however, is without influence upon the 
speed of propagation. 

As with the single accelerator, all parts 
are the result of careful tests and design. 
In connection with the tests and trials 
of the Grunewald Test Department for 
Brakes, of the Deutsche Reichsbahn, due 
consideration has been given to the ser- 
vice requirements. As on the single acce- 
lerator, a cul-off valve is provided to cut 
the coupled accelerator out of service, by 
closing the transmission chamber. In 
addilion a finger connected to the trac- 
tion piston is arranged to project through 
the body for easy indication of whether 
the exhaust ports are closed or not. The 
projection of the finger would also in- 
dicate any broken wire. Pipes are pro- 
vided for the protection and guidance of 
the coupling wires which are not drawn 
tight. but are completely loose so that de- 
formations of the vehicle underframe or 
temperature variations do not affect 
them. It was possible to run the wires 
free from any tension because of the elas- 
tic transmission of the sudden pull. 
Figure 7 shows a coupled accelerator 
type E mounted on the headstock of a 
corridor carriage in a transverse pipe 
connecting both brake couplings. Imme- 
diately connected to the accelerators are 
coupling boxes shown in figure 8, which 
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are used, on the one hand to facilitate 
the mounting of the accelerators, and, on 
the other hand, to protect the threaded 
wire connections. ‘the coupling boxes, 
together with the wire protection pipes, 
make up the transmission chambers. 

After long and exhaustive tests the 
Deutsche Reichsbahn have fitted about 
350 corridor carriages supplied in 1935 
with coupled accelerators in order to test 
their reliability on a large scale. The pro- 
vision of coupled accelerators is contem- 
plated as an addition to the Hildebrand- 
Knorr brake for high-speed _ trains 
(Hik ss). 

There are several reasons why a fur- 
iher increase of the speed of propagation 
obtained in this way may be considered 
unnecessary. The problem of immediate 
clectric operation in particular, which is 
only possible for continuously attended 
constant train units as used in fast urban 
traffic, need not be considered for main 
fine service; this problem should there- 
fore be dropped not only because of the 
unreliability of the additional electric 
couplings required between vehicles and 
because of the necessity to have special 
electric relay valves alongside the pneu- 
matically operated triple valves, but, 
above all, because the continuous electric 
operation would have to be introduced 
in all European countries haying an in- 
ternational carriage circulation. With re- 
-gard to this particular point the coupled 
accelerators do not affect the interna- 
tional agreements on couplings in any 
way; they have been so dimensioned that 
their action is propagated even over se- 
veral vehicles without coupled accelera- 
tors. 

No definite rules can be laid down re- 
garding the decision when accelerators 
should be considered necessary, whether 
single accelerators would meet the case 
or whether coupled accelerators are call- 
ed for. This decision depends mainly on 
the length of the train, the highest run- 
ning speed, the time of brake pressure 
build-up, the value of the braking ratio, 


Fie. 7. — Coupled accelerator type E 
mounted on the headstock of a corridor carriage. 


Fig. 8. — Bottom aspect of the coupling box 
and the wire protection pipes. 
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the permissible stop distance, and the 
buffer type in service, and in most cases 
will have to be decided after running 
tests carried out by the railway adminis- 
tration concerned. 

Very short trains having their vehicles 
rigidly coupled together or fitted with 
shock ebsorbing buffers will not require 
accelerators even with high speeds and 
short times of brake pressure build-up. 

Accelerators may also possibly be un- 
necessary for passenger trains of medium 
length, i.e. comprising up to 60 axles and 
fitted with shock absorbing buffers, be- 
sause of the existing low rate of brake 
pressure build-up and of the low speeds 
at which they are running for the pre- 
sent. 

Accelerators were also not required 
until now for the longest goods trains as 
their rate of brake pressure build-up is 
held as low as from 30 to 60 seconds and 
their speeds remain at a low level. 

On express trains, however, with their 
high running speeds and their short pe- 
riod of 5 seconds for brake pressure 
build-up, accelerators have been used for 
a fairly long time in order to reduce the 
braking distance and to steady the train 
while applying the brakes. 

Coupled accelerators will be introduc- 
ed in regular service for the first time 
on vehicles to be included in the future 
longer express trains running at speeds 
exceeding 120 km. (75 miles) an hour 
and requiring a rate of brake pressure 
build-up of only 2 seconds. 

The range of use of accelerators de- 
pends therefore on the future develop- 
ment of rail transport. The accelerator 
problem will become still more important 
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when higher average speeds will be call 
ed for, when longer trains will have te 
be run at shorter intervals in order t 
meet the rising traffic demands or wher 
military considerations require rapit 
mass transportation. Under such cir 
cumstances it might even become pos 
sible that fast goods trains of mediun 
length, having a rapid rate of brake pres. 
sure build-up will be provided witk 
single or even coupled accelerators. 
There can be no doubt that the actual 
trend of the general development is 
mainly to raise both the speed and the 
density of the traffic circulation by mak- 
ing better use of the existing lines and 
by increasing the length of trains. 
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The plotting of curved track by means 
of the measurement of the versines, 
by Dr.-Ing. Gerhard SCHRAMM, Reichsbahnrat, Berlin. 


SUMMARY. 
|. The different methods of surveying curved 
track. 
Methods by calculation. 
(a) General remarks. 
(b) Caleulation with the use of trigonome- 
trical tables. 


(ec) Caleulation without the use of trigono- 
metrical tables. 


iw 


3. Graphical method. 


{, Comparison and accuracy of the methods. 


* 
x # 


1. — The different methods of plotting 
curved track. 


As is known, the plan of a curve start- 
ing from the measured versines can be 
olotted on paper. For example, M. Crap- 
9ELLET has put forward a method by cal- 
vulation, in this Review (+). But this 
oroblem can also be solved in various 
ther ways, in particular graphically by 
means of the angles diagram, a solution 
ften adopted by those who know this 
nethod, but about which little has up to 
iow been published. This is a deficiency 
vhich we propose to remedy by the pre- 
ent article, in which we shall describe 
he methods by calculation as well as the 
raphical method, giving three solutions 
iy calculation which differ partly from 
he CHAPPELLET method. 

For the graphical method it is not me- 
essary to use trigonometrical functions; 


(1) Bulletin of the Railway Congress, June 
236. p. 598. 


the solution by calculation can be obtain- 
ed as desired with or without these func- 
tions. We give examples of both methods, 
so that the practical application will not 
cause any difficulty to the reader. 


Although to-day, by reason of the in- 
creasing use of the angles diagram (Na- 
lenz-Hofer method) it is less often neces- 
sary than formerly to prepare plans for 
realignment schemes and for the pegg- 
ing out of curves, there are always a 
number of cases where it is not possible 
to dispense with a site plan. It is nota- 
bly desirable to make use of large-scale 
detail plans for the graphical examina- 
tion of connections in curves, and in 
such cases the preparation of plans with 
the help of versine measurements offers 
great advantages. 


Up to the present, when it was requir- 
ed to prepare a site plan, the general pro- 
cedure was as follows First of all 
a polygonal base was set out and the 
lengths of the sides were measured, and 
also the angles with a theodolite. Then 
intermediate points were ranged as ne- 
cessary by means of ranging rods be- 
tween the corners of the polygon, from 
which points offsets to the track in ques- 
tion were measured. These measure- 
ments were plotted on the plan to the 
desired scale. This procedure is long 
and complicated. On the other hand, by 
proceeding directly with the measure- 
ment of the versines of the curve with 
a view to setting it out bv the angles dia- 
gram method, it is possible to dispense 
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with the setting out of a special polygon- 
al base and the measurement of angles, 
because the measurement of the versines 
constitutes a quite sufficient basis for 
a plan of the curve in question. In fact, 
one can always measure the versines and 
chords from 20 to 30 m. (about 70 to 
100 ft.) long much more rapidly than 
one can set out a polygonal base with in- 
termediate points and measure the angles 
with a theodolite. 


Fig. 1. — Polygonal outline, 
with versines, 


2. — Methods by calculation. 


(a) General remarks. 


If on the inside of a rail on a curve 
points are marked at equal distances (p), 
the whole of these points constitutes a 
polygonal outline all the sides of which 
have the same length p (fig. 1). We will 
give the vertices of the polygon the con- 
secutive numbers 0, 4, 2... and measure 
the versines corresponding to three ver- 
tices, calling them h,, h., hy... 


The polygonal outline is clearly deter- 
mined by the sides p and the versines h. 
To plot it on a plan, one might first of 
all propose to join by a purely graphical 
method the sides p and the versines h to 
the desired scale, in the following man- 
ner : Draw the first side 0-1 of the poly- 
gon (fig. 2). About point 1 describe a 
circle of radius h, which cuts the semi- 
circumference of a circle of diameter 
0-1 at point M. Produce the straight 
line 0-M for a length equal to itself, 
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which gives the following vertex 2 of the 
polygon. The following “vertex, 3, is ob- 
tained in the same way with the side 
1-2 and the versine h,, and so successi- 
vely all the angles and sides of the poly- 
gonal outline. 

While theoretically correct, this proce- 


| 
dure is practically useless for the ‘ollegs 
ing reasons : 


The versines A are generally so sma 
that they cannot be reproduced on plan 
of the usual scale ( 1 : 1000, 1 : 500 o 
12 Ui 


Point M is, therefore, only ob: 


tained in an inaccurate manner. Thi 
production of the line 0-M as far as poinj 
2 has the effect of doubling this errow 
and as we proceed to the following pointh 
the errors in the location of the vertice) 
of the polygon are increased accordi 
to the laws of calculation of errors, i 
such a way that the plan becomes mo 
and more inaccurate as the plotting pr 
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ceeds. Consequently this method is use- 
less in practice. 

In order to obtain a sufficiently accur- 
ate plan it is necessary rather to cal- 
culate, by means of the lengths of the si- 
des p and the versines h, the abscissce 
and the ordinates of the vertices of the 
polygon, plotted on the first side 0-1, 
which is taken as the axis of the abscis- 
se (method by calculation), or else de- 
termine graphically the distances e of the 
vertices of the polygon from an imagin- 
ary arc of circle (graphical method). We 
will first of all examine the methods by 
calculation. 
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The abscisse x of the versines are ob- 
tained by a successive summation of the 
different sections of abscissae \x : 


k 
ee ON were ae (3) 
l 


The difference of the ordinates he- 
tween two adjoining vertices k-/ and 
ts 


Az; = p-singzi. . (4) 


Let us suppose we are looking for the 
abscisse x (fig. 3) and the perpendicul- 
*4 
a2 
+— ey 
sah Ax, > 
x2 + 
: 2 é 


Fig. 3. 


iw ordinates z of the vertices of the poly- 
jon, plotted from the produced straight 
ine 0-1 which is taken as the axis of the 
ibscisse with origin 0. We will call the 
ingles of the polygon ¢. ¢9, e3... and the 
ingles of inclination of the sides of the 
olygon to the abscisse o, 92, 93.:. 
for a given point k of the polygon the 
ingle of inclination k/k + 1 of the foll- 
wing side is, therefore : 


_ 
Ceci ae) (Oras (1) 
1 


Figure 4 shows a detail of figure 3. 
"he difference of the abscissw between 


Wo adjoining vertices k-1 and k is : 
At, =p - COS oR-1 . - (2) 


11I—8 


— Abscisse and ordinates of a polygonal outline. 


Zk-1 2k-1 
rg ne Ax, > 
Xk el 
Fig, 4. — Enlarged detail of figure 3. 


294 BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


The ordinates z of the vertices of the 
polygon are obtained by a_ successive 
summation of the different sections of 
ordinates Az : 


pea NG eo) 


There remains now to express in these 
equations (2) and (4) the angles o by 
the measured versines h. In figure 5 the 

9) 
1 Nee 

h 
p rae 
1 
Fig. 5. — Versines and angles of the polygon. 


two angles « at the base of the isoceles 
triangle 0-1-2 are sufficiently exact for 
all practical cases 


g (expressed in radians) = ie aah) 
p 

As a matter of fact, the versines h are 

always very small in relation to the sides 

p of the polygon, so that one can assume 

that sin « = a, The angle of the poly- 

gon, which is the exterior angle of this 
triangle, is 


= Do @ 


e 
© 


At any point k of the polygon, the an- 
gle of the polygon is, therefore : 


2 == == 9 hy Fil ee OE (7) 


Consequently, the angle g, (in ra- 
dians) is, according to equation (1) 


k 9 9 k 
On = Y—h=—TA . (8) 
1 P pe 
or, measured in degrees : 
180 % k 
on = — .—. dh (Sa) 
™ p 1 
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The angles ¢ are, therefore, obtained 
by the successive summation of the ver- 
sines h. 

In equations (2) and (4) for the sec- 
tions of abscisse and of ordinates Ax 
and Az the functions cos 9 and sin @ ap- 
pear. We can either calculate the angles 
© in degrees by equation (8a) and then 
the values of Ax and Az by equations (2) 
and (4), using trigonometrical tables, or 
else we can work “with the angles © in 
radians, in accordance with equation (8), 
afterwards substituting the functions 
cos © and sin o by the development of 
the cosines and sines in series. In this 
case it is possible to work it out on a 
slide-rule without recourse to trigono- 
metrical tables. The two methods of cal- 
culation are shown in an example. 


(b) Calculation with trigonometrical tables.. 
Example 7 : | 

Take, for example, a curve having a 
radius of 200 m. Let us suppose that for 
purposes of realignment the versines 
have been measured at every 10 metres 
with a chord 20 metres in length. The 
sides of the polygon have, therefore, a| 
length p = 1000 cm. (It is recommend- 
ed that for purposes of calculation the 
lengths be expressed in centimetres). It 
is required to prepare a plan of the curve} 
to a scale of 1 : 500. 

A table is prepared (Table 1) showing 
in the first column the numbers of the 
vertices of the polygon or the corres- 
ponding chainage in kilometres, and inj 
the second the versines in centimetres, 
which are usually measured exactly to} 
the nearest half-millimetre. The versi4 
nes are added successively and the diffe+ 
rent values of Sh are entered in column 
3, these figures being half a line lowe 
than the versines in column 2. Then by 
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TABLE 14 (relating to example 1). 


—_—_———————————— axXvoxX—vxx——oooo chon — 


{ 2 3 4 5 6 7 8 
go = An a t= = 

sy h rh 014146 - >A p - cos? - Au kg sino| 5 Az 

Cras (61 0907 * Measured em. cm ® $) 
in degrees. ° cm. EM. 
0.00 G2 01-5 Ov 4 000.0 suet 0.0 

4 0.30 1 000.0 : 0.0 
; a ge 0.30 0° 2" O" 1 000.0 Start 0.6 ae 
. ones 0.25 —0% 4! 40" 1 000.0 Arachis Uae i 
4 ide a ae ee rea oo Tonos: Wl 2 hero 
: sgh 0.60 0o 4° oO” 1 000.0 Ee 1.2 rh 
6 41.35 ee oe eo 5 999.9 ae 4.4 
7 17.90 Be ape aN 6 999.3 ae 50.4 
8 26.40 ae as gaits 7 996 7 bee 122.4 
9 Sion eras anaes Nae acess Gl tose 

ese Gs 90 59! 20" 984.8 173.5 ; 

ele 


means of equation (8a) the angles o are 
ealculated from the values Sh. In the 
ease under consideration p = 1000 cm. 
‘The angles © measured in degrees are, 


therefore : 

9 
Go afl ee yee Ot 460 Li 
. x 4000 


_ Decimals of degrees are expressed in 
minutes and seconds, approximated to 
the nearest 20 seconds. Column 4 cont- 
ains the angles o° calculated in this way. 
The sections of abscissa Aa are, from 
equation (2) 


cos o = 1000 - 


_ As p has the round value of 1000, we 
ean read off the values of Aw without 
any other calculation from a table of co- 
sines and enter them in column 5. Their 
successive summation gives the required 
abscisse 2 in column 6. In the same 
way, the sections of ordinates Az and the 


COS ©. 


Ae pie 


ordinates in columns 7 and 8 are ob- 
tained from equation (4), by means of 
a table of sines. After having plotted on 
paper to a scale of 1 : 500 the abscisse a 
and the ordinates z the points thus ob- 
tained are joined up by means of a curv- 
ed templet. This completes the work. 
This method has certain complications 
as a result of the calculation of the an- 
gles o in degrees, minutes and seconds 
by means of the sum of the versines in 
column 3. This conversion can be avoid- 
ed if, instead of reading the versines in 
centimetres, a scale is used on which the 
angles < can be read directly in degrees. 
Since the relation between the angles < 
of the polygon and the corresponding 
versines fA [equation (7)] depends on 
the length p of the side of the polygon, 
this scale is naturally only right for a 
given length p of polygon sides. It is 
advantageous to select a scale corresp- 
onding to p = 1000 cm. For angles ex- 
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pressed in minutes, we have from equa- 
tion (7) 


meatal hi 


| 


18 9 
(ee AON a he. ee a) 


which becomes, for p = 1000 cm. : 


9 
hOB ooenNs 
1000 


For an angle of the polygon :’ = 1’ the 
corresponding graduation on the scale 
shown in figure 6b is consequently : 


6.8755 


Figure 6b shows this scale in compari- 
son with the ordinary scale, graduated in 
centimetres as in figure 6a. The scales 
are arranged in such a way that it is 
also possible to read negative versines of 
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up to 4 em. (about 7 minutes) without 
changing over to the opposite side of the 
rail. Consequently, the string line used 
for measuring must be placed on two 
supports exactly at 1 cm. from the edge 
of the rail when the supports are placed 
against the rail. 

With this scale, shown in figure 60, 
the equipment used for measuring the 
versines becomes at once a device for 
measuring the angles. 


Example 2 : 


Take the same curve as in example 1. 
The measurements are entered up and 
used as in table 2. In column 1 are shown 
the numbers of the vertices as before, 
but in column 2, instead of the versines 
in centimetres, the angles = are shown in 
degrees, read directly during measure- 


<— 4cm—>! k— 4em——> k— 40m —+e 1,6 > — 4em —>| | 
ii E SSS E Se AN 2 ee 
E- 0 04 Hin | 
3 1 1 = hin 
2 2a Hal 
3 34 Hh 
4 ‘ ial 
SINS <= in 
6am) 26 ih 
7 = iM 
Me Line 82 (\ |! 
aus OU ae Os | 
SE) 40 
en 17 
12 
Ee 26 
E27 
2 
E29 
4 --90 
Fig. 6. — Seales for the measurement of versines, 
(a) Scale graduated in centimetres. 


(b) Scale graduated in degrees and minutes. 


(c) Side view. 
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TABLE 2 (relating to example 2). 


4 2 3 4 5 6 “lt 
Nie == — Aga — 
-0 He Sas 3 
Sh 2 Y Xe Pp - cos @ x Aw p-sine | = Az 
Measured Measured ; ; . | 
in degrees. in degrees. MAES eile CUB ae 
a 
0 : 0.0 
0° of oO" 4 000.0 0.0 ae 
4 OO ‘ 1 000.0 0.0 
F Ze 10H 1 000.0 0.6 
2 == (0 BY zie! Wed ; 2 000.0 : 0.6 
: 0° 4" — 0° 4' 40 1 000.0 3 000.0 — 0.5 ae 
| baqw [= 0% 0° 40" 1 000.0 a BANY 
4 Qo 4' 40 a 4 000.0 — 0.1 
é eae (22 OF 1 000.0 wee A aw | 
5 0° 41' 40" | : 5 000.0 4.4 
{ , | 09 45' 40" 999.9 hide 
6 AO MESS! ACO 5 999.9 14.4 
20S 64 0h 999.4 36.0 
| 1 20 3) oO" Bites 6 999.3 ae 50.4 
8 30 4! 4," 49 6! 40" 997.4 7996.7 | esd, 122.4 
70 gi 20" 992 2 a 124.3 eine 
9 OM ae Os = 8 988.9 246.4 
| 90 59’ 20” 984.8 ASI 
etc. | | 
a a SY 


ment with the scale shown in figure 6b. 
By successive summation the angles © 
in column 3 are obtained, from “which 
the abscissa a and the Pedinatce % can 
again be calculated, as described above, 
by means of a table of cosines and sines. 


All the calculation work consists, the- 
refore, in summing up three columns of 
the table, viz. the measured angles : of 
the polygon (col. 2), the sections of ab- 
scisse Ax (col. 2) and the sections of or- 
dinates Az (col. 6). With this method, 
if we use the scale shown in figure 6) 
for the measurement of the versines, the 
work represented by the survey of a cur- 
ve is reduced to a minimum. 


(c) Calculation without the use of 
trigonometrical tables. 


— To avoid calculations with trigonome- 
trical functions we will make use of the 
development in series of cos and sin ¢. 


For our purpose we can be satisfied with 
the two first terms of these series : 


Sat) 
and 
Sing ote Fe 10) 
6 
Equation (2) then becomes : 


q ia 
on |! a Aes 


If we substitute for ¢,, the value given 
by equation (8) it becomes 


AX, = 


pe % 
or 
9 k—1 
At, =.) (3 Jieacin eli ) 
p 
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The successive summation of these 
sections of abscisse Ax gives, by means 
of equation (3), the required abscisse «. 

Equation (4) is transformed in a sim- 
ilar way in order to obtain the sections 
of ordinates Az. With the value of sin 
given by equation (10) we have : 


nid 3 
A&r == p 6 E == |, 


Lf we substitute for o,_, the value gi- 
ven by equation (8), we get : 


9 k—1 5 k=l 
AZ, = (et Yh— E ah % ( py ny | 
Dp 1 6 - pe 1 
or 
k—\ 4. k—1 
Aeon (Zh) (12) 
1 Bape 1 


For the practical application of this 
method it is recommended that the semi- 
sections of the ordinates : 


(12a) 
be first calculated, 


summation of these 


The successive 


semi-sections of ordinates gives, by 


equation (5), the semi-ordinates —. 


Before showing the calculation in an 
example, if is necessary to indicate how 
to proceed so that the approximations ad- 
‘mitted in equations (9) and (10) for 
cos » and sino do not have too detri- 
mental an effect on the accuracy of the 
plan. 


We have replaced functions cos « and 
sin ¢ by the two first terms of their de- 
velopment in series. As a result, the 
equations (41) and (12) only give the 
absciss@ a and the ordinates z as an ap- 
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proximation of the exact mathematica 
values. 

The values of x and z calculated in thi 
manner differ the more from the exac 
mathematical values as the angles of in 
clination © to the axes of the abscisse 
become greater, or, which amounts to th 
same thing, as the sum of the versine 
Yh becomes greater. In all practical ca 
ses, however, these errors are small a 
long as 

@ < 23° 
or i 


See = J 


For curves the radius of which is les 
or equal to 300 metres slightly greate 
values can be allowed, such as 


@ < 97.80 
or Jo 
Yh <1 0/2455 Dp | 


C15 


Let us suppose, for instance, that thi 
limiting value of the sum of the vers 
nes is reached between two adjoinini 
points m and n. The calculation is, the 
refore, stopped at the abscissa 2, and th 
ordinate z,. The produced straight li 
m-n is considered as a new axis of tl 
abscisse the origin of which is m. Star 
ing from this point, we commence at 
other calculation with the versine h,, = 
and the sum of the versines SA,, = | 
This calculation gives the abscisse ani 
the ordinates of the following points, il 
relation to the new axis of abscissee m/ 


Example 3 : 


Let us take the same curve as in exani 
ples 1 and 2. The calculation is work 
out as shown in table 3. The first thr 
columns contain the numbers of the ve 
tices, the versines h and the sums of tk 
versines Sh in the same way as the thre 
first columns of table 1. In order to of 
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TABLE 38 (relating to example 8). 


ee 3 4 5 6 7 8 9 10 
Baise a8 ed ie (Zh)js= : oe — 
h xh p ee ew eS Z 3 an * = 2 ead ee 
|\No. = 500 ee sah: T500 000 Col, 3—Col.7| = a rg ) 
{ em. em. cm: em. cm. em. cm. em, cm. 
scl yc ated ed 2G DS SES ea a ee 
0 
Khiacs)s; 0.00 100008 gv ee 0.0 eh se 
salahyee 0.30 Dipl WO Laks Nnten eee 0.3 a hae 
Sion Rabi 0.0  |4 000.0 nn NE tie 
ies A EOD DrGw HA G000 Oia) 2 ORO | Oe a oe 
Si Melee ertOSEO wNnOTOR di 000.0 1 oc he. G0 0.6 vee ee 
; eer @xbanl 001 999.9 : ae 0.0 6.7 i = 
18.00 | 0.6 999.4 | > 0.0 18.0 ; 
lott CN ata a0 2.6 eae, DANO Joonalaite ae 20:8 
aap mes: 20) 62.30 7.8 992.2 per OD 62 1 Oe bape 
Bet 850 lh a7 as |i a5: 2 lll gain! © PSS wNGY, Eee ee 
EON BS OMIT Bai Mites ot Ig | Ay ll leOpGen Wytddear ney Petree 
Be ORI ee goatee a asisa | ss edigs Leasesge feed eae e 
ene a caeg hence cis.o ye) ee uetes Mao. we ce Wk ore 
43 {i 20-30 1185.80 | 69.0 toe ees (shee lies cee 
poe a 20445 | 83.46 eee iy 5.7 ce eee 
15 | 17 35 | 994.80. 98.3 SON ik ere Saclay ates 
16 15 604.6 1215.4 |2 430.2 
45 
16 17S 0.00 9.05.54 000.0'5)'4 ogoioe| 11:8 Oro 0.0 0.0 
Be ee LTS 0.6 990-4. || odh dapaahicnO 17.2 or ar 
oe | ee Be 997.8 | 9 997.2] 9-0 32.8 50.0 | 4100.0 
Aon Atpii5 o[h 82-45 ee 994.6 | 3991.8] 9! 52-1 | 402.4 | 204.2 
20) 18:65 | 69-85 9271 990.3 | 4 9g0.4 | 9-3 69-4 | 748 |b 34320 
B1 | 48.45 | 88-80 | 15.6 984-4905 agg ani une 87.9 | os9'4 | 518.8 
Bo l?45 99 | 10045 oF 22t7 977-3 1" 943.8). 9-8 105.6 | 365.0 | 730.0 
oa LA Gall ee eel aa 970°5 “I> 944.3} 1-* UES ees es | BCvAN: 
Brees tihap90 NI 35)8 TRG Dimer Ne ETE TA | ye ek 
eee ae i406 117390 Code yee eens 198.0 glace eels ee 
Bele ane 9) 445,80] "4255 Sreooa iver sip | ce L1BoT UE Rygd tal ti age 
py (Saxo =| 119-55 9) 44.8 955.2 44 752.2] 7? 147-4 |4 046.5 [2 093.0 
2s| 0.50 | 148-50 | 44-4 955.9 |19 qos.4 | *-* 1463 14 492.8 |2 385.6 
* 149200 Hie4eS 6] LO58:T lh, gag gt Wee fad cas] PE Savaiys tik, 
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tain the values Aa of equation (11) we 
commence by calculating the values of 
9 . . . 

— (Sh), which are, in this case where 


Dp 
== L000 cma 
2 | 
; (Lh)? = —- (X h)?. 
1000 500 


These values are entered in column 4. 
It is sufficient to indicate in column 4 
and the following columns the lengths to 
the nearest millimetre. By subtracting 
the numbers of this column 4 from 
p = 1000 em. [see equation (11)], we 
obtain the required sections of abscissx 
Ax. These are inserted in column 5. By 
the successive summation of the values 
Ax, we obtain the abscissa 2 in column 6. 


: A& 

In order to determine the values —- 

in equation (12a), we first calculate the 
i) 


values 


) 
, (Yh), which in this case, 
for p = 1000 cm., are : 
9 (x ))8 


ee (DS h)s aaa ra ae 
3 - 1000? 4 500 000 


and transfer these values to column 7. 
By subtracting the numbers in this co- 
lumn 7 from the values SA in column 3, 
we obtain the required half-sections of 


‘ A% ; 
ordinates aaa These are entered in co- 


a 


lumn 8. By the successive summation of 


A& : ; ; 
the values SS aiett obtain the half-ordin- 


ates = in column 9. We have entered in 


column 10 the whole ordinates z, obtain- 
ed by doubling the 5 in column 9. Ob- 


viously column 10 can be dispensed with, 
in which case instead of the ordinates a, 
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the ordinates - are indicated on the plan 


to a double scale. 

The calculation from table 3 is con- 
tinued, as explained above, until we have 
obtained, for example, the sum of the 
versines : 

Lh ~w 0.94 - p = 0.24 - 1000 = 240 cms 

We then stop the calculation after ver- 
tex 15 has been reached with the sum of 
the versines Yh — 221.80 cm. Consider- 
ing the side of the polygon 15/16 as a 
new axis of the abscisse, we resume the 
calculation at vertex 15 with h,, — 0 and 
Xh,; = 0. At vertex 28 the measurement 
is finished. The last sum of versines is 
less than 240 cm. That is why in this 
case it was enough to interrupt the cal- 


culation only once at the side 15/16 of © 


the polygon. 

We can now draw the plan of the cur- 
ve, starting from the two abscisse 0/1 
and 15/16 (fig. 7a). We first draw a 
straight line on which point No. 0 is in- 
dicated, and mark off on this line from 
this point, at a scale of 1 : 500, the 
lengths x from column 6. Setting up 
from these points perpendiculars to the 
abscissa, equal to the ordinates z in co- 
lumn 10 (or, alternatively, equal to the 


ordinates . from column 9 to a double 


scale, 1 : 250), we obtain the points 1 to 
16 of the curve. The produced straight 
line 15/16 is the new axis of the ab- 
scisse. In order to determine it exactly 
we do not draw it in with a ruler applied 
at points 15 and 16, but preferably cal- 
culate its inclination to the original tan- 
gent (see fig. 4) 
Arig 214.5 0.9379 

ATige (O01 

and draw a straight line through point 
15 or 16, having this slope. Starting from 


‘(Fojdurexgy) q) ‘Sty pure ‘(¢@ ajduiexgy) vy 


wove O€2 O22 Ole 002 OL 


O8L OLL OS OSL Ob éb ct OlL OOL 06 08 OL OOS: Ov 0€ 02 OL 0 OL 

at el ee ee ie ae ee eee ee ee eee SqDIs yop) 

l. w Lee9L=x 1, C2e2 | 
ee | if 
{ SiN ict ee yy? 

a y € ¢ L 0 

Ce ee ee ee 
N 


(py ajdunxe) qyz “Biy 


wo 9'9 951 = 9x — - | 

aa 5 o——o O——0——o- O- O- +0, 
oe he ess cca ecb ies, 
ol 


(€ ajdwoxa) o7 “Bry 


94/Sb, 
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point 15 as the new origin, we plot ab- 
scisse x from column 6 for vertices 17 
to 29, then through the points thus ob- 
tained we draw afresh the ordinates 2 
shown in column 10. In this manner we 
obtain the other vertices 17 to 29 of the 
curve. We can then, if required, join 
up the various points by means of a 
curved templet (fig. 7a). The plan of 
the curve is then finished. 


3. — Graphical method. 


This method is in some ways the re- 
verse of the angles diagram method, 
which consists of ascertaining graphical- 
ly by means of the measured versines 
the distances e between the new curve 
which it is required to set out, and the 
existing curve, all to large scales (usual- 
ly 1:5 or1:10). The points of the new 
curve are obtained by setting off these 
distances e from the existing curve on 
lateral perpendiculars. 

If then the new curve is drawn on pa- 
per to the desired scale and the measured 
distances e are set off to the same scale, 
a plan of the existing curve is obviously 
obtained, 

The angles diagram method has alrea- 
dy been explained in detail in this Bulle- 
tin (*). In the following example we re- 
fer several times to this articles by sim- 
ply quoting the pages of the German, 
French and English editions of the years 
indicated in footnote (*). ; 


Example 4 : 


Let us take the same curve as in the 
preceding examples. Here again we com- 
mence by drawing up a table (Table 


(2) Bulletin of the Railway Congress, Ger- 
man edition, September 1934, pp. 891 to 923; 
French edition, January 1935, p. 7; Enelish 
edition, February 1935, p, 222 if 


sac, 
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TABLE 4 (relating to example 4). 
ee 


4 2 3 4 
he , 
Pp h ij = AW 2 Mi 
ecm, cm: em. 
aE LE ES 
0) 

0.00 

4 0.30 0) 
el ees) 

2 — 0.55 a) 
— 24.25 

3 Oppdlsy == 441/85 
— 36.10 

4 0.70 |— 41.30 4 

— 47.40 

5 6.05 — 5.95 
== Feats 

6 fides) == (Ni 155) 
— 54.00 

1 17.90 5.90 
oh — 48.10 

8 26.40 14.40 
— 338.70 

9 24.85 Oy feb 
: 12-89 ui Gees 
10 | 25.10 13.10 ek 
— 17.75 

14 25.80 13.80 


28 
ee = 370.80 centimetres. 
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No. 4). The surveying notebook used for 
the measurements is sufficient, as only 
a small number of columns is required. 
As before, we enter in columns 1 and 2 
he numbers of the vertices and the mea- 
sured versines h. Then we choose a 
« scale of the versines » c, (see pp. 899, 
5, 230 respectively). For setting out 
purves, we generally take c, = 1 : 25 


or 1: 5. The distances e from the new 
curve to the existing curve are then 
itawn to scales 1.: ¢, = 41:5 or 1 : 40. 


ff on the contrary it is only a matter 
of protracting a survey, smaller scales of 
mrsines, such as ¢,.— 4: 10 or 4 : 20 
will suffice. 

For convenience in calculation we will 
fake in our case .: 


Cc, = VS aD, 


The lateral scale is, therefore 


ahs 


Then we calculate the sum of all the 
2 = 28 measured versines by adding up 
he figures in column 2, and we find 


: h = 370.80 cm. As we obtain the or- 


linates of the angles diagram by multi- 
lying the sum of the versines by the 
‘cale of the versines, the final ordinate 
\f the angles diagram is, therefore 


28 4 
Ch > LA = — - 370.80 = 37.08 cm. 
1: 10 


If, in order to plot the angles diagram, 
fe choose as the section of abscissa 
2 = 1 cm. (that is, a « longitudinal 
cale » of 1 : 1000), the angles diagram 
ises very quickly. It is advisable, there- 
ore, to work in this case with « reduced 
ersines » (see pp. 900, 16, 230). We will 
dopt as a « scale of reduction » k = 
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12 em. and then enter in column 3 the 
reduced versines 


yy, = 10 Se =) Sl 


At the beginning and end of the curve 
where the measured versines are less 
than 12 cm., the reduced versines are 
negative. We add successively the reduc- 
ed versines having regard to their sign, 
and insert the various sums YA, in co- 
lumn 4. 

For protracting the angles diagram we 
will now choose as the section of ab- 
scissa 

Aref ent 


This length represents in the angle dia- 
gram the side p of the polygon. The lon- 
gitudinal scale is therefore 


a 1000. 


Cy = —— = 1: 

Pp 
We then mark off with a pin on a 
sheet of millimetre squared paper the 
numbers in column 4 to the scale ¢, = 
1 : 10 as ordinates from a horizontal ab- 
scissa, placing them in accordance with 
the arrangement of the table, midway be- 
tween the numbered points (fig. 8a). As 
we are dealing with a left-hand curve, 
the positive quantities are marked off 
upwards and the negative quantities, 
downwards. In this way we obtain the 
points shown in circles in figure 84a. 
These points represent the angles dia- 
gram of the existing curve. To make 
them plainer they can be joined up by 
straight lines. The angles diagram is ter- 
minated by the two « end parallels » 
which correspond to the tangents at the 
ends of the curve. As a result of reduc- 
ing the versines, the end parallels show 

an inclination to the horizontal : 


rT: 
Cipp OAG 4 

tan B = = 

P Ax 1 


= 1.2 


ow 
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ect 
0 2 4 6 8 10 12 14 16 18 20 fo AG 26 28 


Biid 8a: Winkelbild und Entwurf. 


t Ay _ tgB =" 
2 ecg F Sts: % 
x a 
$ R= = 30000 _ a5000cm » 
y 2 cA 


= 250m. 


0 2 4 6 8 10 12 14 16 18 20 Come 26 28 
pp pf 4 —t 


Bild 8b: Summenlinie. 


fon S TPR RRR E 
J ! 
Auftraglinie 
0 5 10 15 20 cm auf dem Papie 
LangenmaBstab : pH} ttt tH ee j 
0 50 100 150 200 m in Wirklichkeit 
Fig. Sa and 8b (Example 4). 
Fig. Sa (top) : Angles diagram and scheme. 
Fie. 86 (bottom) : Sum line. 
Explanation of German terms : 

Winkelbild = angles diagram, — Entwurf = scheme. — Endparallele = end parallels. — Auftragliniej 
base line. — Langenmasstab = longitudinal scale. — auf dem Papier = on paper. — in Wirklich 
= actually. 

These are accurately fixed by drawing The curvature at any given point of t 


from the origin to the end of the angles curve is proportional to the inclinati 


diagram a straight line having this in- , Ay 
betcha = : = gy! = IGF o lag 
clination tan @ to the horizontal, vl otaitte angles! linge 


AL 


[ARCH 1938 


lirection of the end parallels (see fig. 
a), and we have the equation : 


c 
R = — (see p.) 894; 10;-225). 
I 
y 
yhere c,is the curvature scale 


p 


r in this case : 


=e 000) SU = 50000 cm. 


20 (1 : 1000) 


The equation of the radius of the curve 
in centimetres) therefore becomes : 


50 000 
R CM) art aha) 
y 
r in metres 
500 
Don eereeere 
y 


The angles diagram (fig. 8a) rises at 
rst fairly rapidly, and then after point 
4, more slowly. It can be seen from this 
iat the curve in question is a compound 
wve having radii between about 200 
id 300 m. 

For a trial curve intended to be used 
sa base line for drawing the new lay- 
it, it is only necessary to consider arcs 
- even radius, i.e., those which can be 
‘awn with circular templets to the scale 
lected. It is preferable to take as a 
sis a single radius of projected curve. 
e first draw a provisional straight line 
dich can be adapted more or less ac- 
rately to the angles diagram (not re- 
oduced in fig. 8a). 

\From its slope y’, we calculate, from 
2 above equation, the corresponding ra- 
us. We find that it is approximately 
10 m. To draw on a plan an arc of a 
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the scale 
a curved 


circle having R — 250 m. to 
1 : 500 it is necessary to use 


Or 


; 250 . 
templet of radius 500 = 05 m.; this 


templet exists. Consequently, a suitable 
radius for this case is R = 250 m. In the 
angles diagram, a straight line corres- 
ponds to this radius, having an inelin- 
ation y’ to the direction of the end pa- 
rallels : 


500 
R 250 


or having an inclination to the horizon- 
HAL UL 


y’ — tan 6 = 2.0—1.2 = 0.8. 


We then draw on the trial plan a 
straight line having this inclination, in 
such a way that it coincides as much as 
possible with the angles diagram of the 
existing curve. It cuts the end parallels 
at points C and D. As the projected cur- 
ve need not be set out, but only acts as 
a base line for drawing the plan, the dif- 
ference between the outlines of the an- 
gles diagram and the new scheme is of 
no importance. Transition curves are not 
used as they would create needless diffi- 
culties in drawing the base line. 

The differences of ordinates d between 
the angles diagram and the new scheme 
are added successively by means of di- 
viders, and the different sums are enter- 
ed as ordinates measured from a straight 
base line. We thus obtain the « sum 
line » (fig. 8b). In adding the differen- 
ces of ordinates d, it is necessary to have 
regard to their signs. If the angles dia- 
gram of the existing curve lies above the 
new curve the differences d are positive; 
otherwise they are negative. In plotting 
the sums, the positive direction of ordin- 
ates is regarded as rising from the bot- 
tom to the top. The ordinates b of the 
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sum line give the distances e from the 
existing curve to the new curve by mul- 
tiplying these ordinates, measured to the 
lateral scale, by c, (in this case ¢, = 
20), in order to obtain the actual distan- 
ces e. In figure 8b, the values of e are 
shown to the, nearest centimetre. Where 
the value of e is positive (i.e. where the 
sum line lies above the base line) this 
indicates that at this place the projected 
curve lies to the right of the existing 
curve. 

In order to obtain the points on the 
existing curve it is necessary, starting 
off from the trial curve, to draw the po- 
sitive values of e to the left and the ne- 
gative values of e to the right. 

We can now draw the plan. It is first 
of all necessary to plot the new curve. 
The angle of the centre of the curve in 
radians is from equation 8 : 


9 2 9 , 
oS 6 Shs = ¢ SOD 2 0 AIG. 
‘ p 1 100 


It follows that the length of the pro- 
jected curve R = 250 m. is : 


L=R-o¢= 250 x 0.7416 = 185.4 m. 
We must draw to a scale of 1: 500 an 
are of a circle of radius R = 250 m. and 
of length L = 185.4 m., with its end tan- 
sents on each side (fig. 7b). In order to 
be as accurate as possible, we will first 
of all fix the initial tangent at the origin 
C of the curve, and then calculate the 
abscissa a and the ordinate z of the end 
D of the curve in relation to this tan- 
gent : 
= R + since. 


(14) 


—R—R-cose. . (18) 
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In our example, the angle at the cen: 
tre of the curve in degrees is 


180 


wT 


180 
= — . 0.7416 = 


ae 


= 42.4919 = 42° 99 5’. 


(AN) 


i 


mek 


From this we obtain « — 168.87 m 
and z — 65.65 m. These co-ordinates 
determine the end D of the projected 
curve. We then join up C and D by 
means of a circular templet of radius 
R = 250 m., that is to say, at the scale 
we are using, i.e. 1 : 500 by means of ¢ 
templet of 50 centimetres radius. 0 
order to provide a still further check we 
can then calculate the length of th 
chord CD, either by means of the equa! 
tion : 


: | 
or by means of the equation : | 


3 5 
Coa eee wee le a 
24-R2 § 1920 - R4 


This latter equation represents the de 
velopment in series of the sines, and 1 
considered sufficiently accurate for ov 
use so long as L < 14 R. In our cas 
we find CD = 181.18 m. 


We then plot points 0 to 29 on the bas 
line (i.e. the projected curve with its en} 
tangents) and draw from these points : 
right angles to the base line sho 
straight lines, on which we mark the di 
tances e obtained from the sum Inj 
(fig. 8b), and thus obtain the requird 
points on the proposed curve. 

A graphical solution which diffe 
from that described above is possible ] 
means of the method of relative dt 
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rams (*), but a study of this method 
ould go far beyond the scope of the 
resent article. 


_— Comparison of the method by 
alculation and the graphical process. 


By copying the plan (fig. 7a), obtained 
y calculation, on a sheet of tracing pa- 
er, and by placing it over the plan (fig. 
b) obtained by graphical means, we 
ind — assuming that the work has been 
arefully done — that the two plans coin- 
ide . An examination of the accuracy of 
1e two methods would be too lengthy 
» be dealt with here. Articles on this 
abject have moreover already been pu- 
lished by Mr. CHappELLeT (see foot- 
ote 1). We will be content, therefore, 
)» state the following conclusion : 


If properly applied, the method by cal- 
ulation, as well as the graphical method, 
ive very accurate results, on which the 


(8) (Smopirz : « Absteckung und Berichti- 
mg von Gleisbogen >» (Setting out and re- 
ignment of curved track). (Organ fiir 
e Fortschritte des Hisenbahnwesens), 1935 
Bel 
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methods previously in use (setting out a 
special polygonal layout and measuring 
the angles with a theodolite) cannot im- 
prove. Moreover, with the methods con- 
sidered above, the work is generally com- 
pleted much more rapidly. 


Preference for the method by calcul- 
ation or the graphical method is a ques- 
tion which remains generally undecided, 
but it depends partly on the preference 
of the draughtsman for solution by cal- 
culation or by graphical means, and on 
his experience of the angles diagram me- 
thod. If, for the purpose of setting out, 
a drawing of the angles diagram of the 
proposed curve is necessary in any case, 
the work involved in the graphical me- 
thod is already more than half done, and 
this method is then always quicker. If, 
on the other hand, setting out is not re- 
quired in the first instance, but only a 
survey, the method described in exam- 
ple 2 is the simpler. It is true that in this 
case the scale shown in figure 6b is need- 
ed for the measurement of the versines 
which scale enables the angles of the po- 
lygon to be read directly in degrees and 
minutes. 


[ 628. 14 (01 & 628. 144.2 | 


Track laying on curves for high speeds, 
by Wenien CORINI, 


Professor at the Royal University of Genoa, 
Manager of the «Istituto di costruzioni stradali e ferroviare. 


(4th NOTE.) 


I. — Introduction. 


In the three notes published on this 
subject in April 1936 (') we studied the 
behaviour of track laid on the straight 
under the action of important variations 
in temperature. We determined the maxi- 
mum distance between the joints to be 
employed with the type of superstructure 
at present in wse on main lines, by sim- 
ply adopting the laying conditions re- 
commended : temperature during laying, 
gap between the ends of adjoining rails 
fixed in accordance with the calculations 
given, and the assembling of the rails 
themselves in order to ensure rigidity. 
Finally, we examined the laying condi- 
tions (for a given temperature) and the 
anchorage of the superstructure to the 
ground in such a way that no transverse 
deformation of the track occurs, even 
with the highest temperatures, joints 
being dispensed with as the rails are 
welded. As already stated in the notes 
referred to above, in order to consider 
this question in all its aspects, we have 
still to study similar problems for curved 
track and to determine the influence of 
abnormal stresses in rails caused by the 
rolling stock, principally on curves. 


(1) Cf. « Track laying for high speeds », by 
the same author, Bulletin of the Railway Con- 
gress Association, April 1936, page 317. 


Before going any further, however, w 
think it advisable to say a few word 
about the various communications whie 
have reached us from different sources 
some sent to us personally and other 
published in the technical press. Amon 
the more important, special mentio 
must be made of those from Mr. Robes 
Leévi, Chief Permanent Way Engineer ¢ 
the French State Railways, and Dr. BAsy 
LER, Chief of the German State Railways 
Experimental Institute; among the lette 
published we would also mention th 
from Mr. E. Baticie, Chief of the Rai 
way Working Section at the Ministry o 
Public Works, France, which appeare 
in the September 1936 Bulletin of t 
Railway Congress. This question wi 
also made the subject of an article pu 
blished by Professor INapa of the Uni 
versity of Fukuoka (Japan). Engineers 
such as Messrs. Lévi and Baseler, (wit 
whom we have also discussed the mat 
verbally) have told us about the investi 
ations they and their colleagues hav 
made in their respective countries. I 
the main they agree with us in refuti 
the theory of the proportionality bs 
tween the transverse resistance of f¢ 
ballast and the displacement of the trael 
maintained by Mr. Barticre and oth 
authors. . 

Mr. Levi agrees with the results w 
have obtained, viz. that the deformatiol 


ay 
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f the track is more easily produced in 
he horizontal plane; he explains in this 
vay the fact that, in practice, there is 
lways deformation in the horizontal 
lane, and remarks that every deform- 
tion of this kind is always the result of 
forcing up of the rails ('), which by 
wullifying the resistance of the ballast to 
ransverse displacements makes it easier 
or deformations to occur in the horizon- 
al plane. This is an ingenious explana- 
ion, which agrees with a theory put for- 
vard in Germany on the occasion ‘of a 
ecent important enquiry, but is not 
orne out by experience, as has heen 
onfirmed by Dr. Baseler. 

The latter gentleman agrees with us on 
he possibility of calculating the moment 
yf inertia in relation to the vertical cen- 
re line of the track by. means of the 


Ge 
ormula : J = 28 ea , at least as regards 


he order of magnitude, when proper 
steps are taken to ensure the relative ri- 
ridity of the two rails. 

One of the methods adopted to obtain 
vearly complete rigidity is to use the 
astening of the Baseler-Dietrich type for 
ixing the rails to the sleepers. The ex- 
veriments which Mr. Biaseler has carried 
ut on sections of track fitted in accord- 
nce with this system have led to the de- 
rmination of a value of I of exactly 
00000 cm‘ (2400 in‘.) Another me- 
10d of obtaining quasi-rigidity between 
qe rails is to use the American elastic 
astening. Finally complete rigidity can 
e secured by joining the two rails by 
vo diagonal bars which turn the track 


(2) Ci. R. Ltvy 
idinaux des rails et les déformations de la 


Les déplacements longi- 
je (Longitudinal displacement of rails and 
formation of track). — Le Génie Civil. 


meust 1932. 


TiI—9 
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into a framed girder placed in a hori- 
zontal plane. 


In a further Note we will publish par- 
ticulars of experiments on this system 
specially devised for curved track. 

In the letter referred to above, publish- 
ed in this Bulletin, Mr. Baticir, while 
approving without reserve our sugges- 
tions for anchorage to the ground, eriti- 
cises the adoption of a frictional resist- 
ance to compensate the transverse displa- 
cement, thereby standing up for his own 
theory which we disputed. It also ap- 
pears to him to be hazardous to adopt for 
the transverse moment of inertia of the 


5 \2 
track the value 2S (5) . If no arrange- 
ments are made for increasing the rela- 
tive rigidity of the two rails, we agree 
with this point; but the application of 
this formula presupposes the use of some 


arrangement of this kind. 


A few words will suffice to meet the 
first observation : we do not dispute, on 
the contrary we admit that the ballast is 
an elastic medium, but it is so for ver- 
tical deformations, as its displacements 
in this direction are hindered by the 
ground which must in its turn be con- 
sidered as an elastic medium. It cannot 
be considered in the same way in the 
transverse sense, as in this direction the 
whole mass moves instead of subsiding. 
If it were enclosed in small longitudinal 
walls (as may perhaps be found on cer- 
tain lines), and if it were well compress- 
ed, Mr. Baricie’s theory would be justi- 
fied, although the limited expansion of 
the surfaces of the sleeper heads in con- 
tact with the ballast, instead of causing 
elastic compression, would lead to mo- 
vements of the ballast elements, which 
would pile up in the spaces between the 
sleepers. 
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Mr. BaticLe’s reasoning, based on the 
fact that there is no friction if there is 
no relative movement between the two 
surfaces in contact, definitely opposes 
his own hypothesis. As a matter of fact, 
if it is true that there is no friction if 
there is no relative slipping, it is no less 
true that when there exist conditions 
which tend to produce a certain amount 
of movement between two surfaces in 
contact, a potential friction occurs which 
opposes this tendency. For, what is ad- 
hesion, but a potential friction? The 
substitution of friction for adhesion as 
resistance to transverse displacement is 
only a concession in favour of safety. In- 
versely, if it is admitted that there is 
transverse resistance in proportion to the 
displacement, and, if such displacement 
is to be prevented, it means nullifying 
this resistance. To admit infinitely small 
movements would not only be contrary 
to the idea of « upsetting the equili- 
brium » by peak loads, which gives rise 
immediately to large deformations, but 
would bring us back to the point of ad- 
mitting very small and consequently 
practicalli negligible resistances. What 
we have just said shows that our hypo- 
thesis not only corresponds to actual con- 
ditions, but is the only plausible one in 
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practice. This opinion is also held by 
Mr. Marriner, of the P.L.M. (*). 

Having thus cleared the ground, we 
will continue our investigations and deal 
with the other questions raised. 


Il. — Maximum length of rails 
on a curve. 


In order that the present study may 
follow the same lines as that dealing with 
straight track, we must first of all de- 
termine the part CD — 22 — L of the 
track AB, in a curve of radius R, which 
is not subject to displacement when the 
temperature rises from ¢, to f,, and then 
study the section CD properly joined so 
that its ends cannot be displaced by a 
rise in temperature. | 

Now, we have seen in the case of 
straight track, that 2a is normally equal 
to 0, even for the longest permissible rail. 
As a result, in practice the interesting! 
problem, when joints are not dispensed 
with, is that which concerns a length 2/ 
of track stressed by the forces set up be- 
tween adjoining rails by the portion of 
the expansion A, —6 which cannot oecu 
because the gap 20 between the rails i 
less than the expansion 22, the rai 


would undergo if it were not enclosed i 
limited free spaces. 


(1) The article : 


the Revue 
written. 


generale des 


Our 


Chemins de fer, 


: « Flambement des rails sans joints sur ballast et rails de grande lon- 
gueur > (Buckling of rails without joints on ballast and ver y long rails) was published in : 
October 
previous notes and experiments are quoted therein. 


1936, after the present note had been 
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Fig. 2. 
If the equation any further displacement of the ends 
egies felic O ba (hs ied A, and B, of the track is impossible. As 


is complied with, the temperature at 
which adjoining rails come into contact 
iS given by 


PME een pa ee 45 (9) 
al 


' For further increases in temperature 
t mt, ty, 


a result, the track is stressed by such 
forces as produce an equal elastic displa- 
cement opposed to the thermal displace- 
ment which would occur in free track. 
In order to determine the nature of these 
forces it is necessary to specify the type 
of fittings used in the track. The ends of 
the rails are joined by fishplates and 
bolts; it is logical to admit that there can 


312 


, 


be nearly free rotation around the axes 
of the sections in contact. 

In this case we can compare curved 
track of a length 2/ to an articulated arc 
hinged at the ends. In another chapter 
we shall see how welded rails lead to the 
assumption of fixed ends. Consequently, 
in the case under review the reactions 
of the fastenings are two equal and con- 
trary forces applied to the points A, and 
B, following the connecting line A,B, 
and of a value H, such as : 


He Te ot —— tn oe, (3) 


in which 2c is the chord A,B, and I the 
moment of inertia of the elastic weight 
of the are in relation to A,B,. We can 
consider the arc A,B, by approximation 
as a parabolic are of 2c chord and ver- 
sine f. If 2e is the angle at the centre, 
we get : 


C= I FACIANS sys sl ote pe aye) 


a 
R 


and 


f= R([1—cos a | 
: 63) 


: l 
C= QAR Sin <= 


In this hypothesis, using Ritter’s well- 
known approximations for a very flatten- 
ed parabolic arc, the thermal thrust will 
bere 


3 Elo a (t — t,) 


H, = 
9 f.m 


(6) 


in which m is the distance of the centre 
of gravity of the elastic weight of the 
second order of the chord and I, is the 
moment of inertia of the track in rela- 
tion to the vertical centre line of the 
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track itself. We have already admittec 


Maw 2 
MI 
Tp = 2s(=) ° . ° (7 


in which S is the area of the cross see: 
tion of the rail and s the gauge. Further - 


4, aoe : 
n= oo : 8 
F f 2 Ff ( 
for 
] 5 \2 
Pr Spe SU Ba 
5 Pilon. es i 


If f is very small, the first term of the 
second member of (8) can be omittec 
and (6) becomes : 

i = 9 18, S. a (t — 4) (10. 
as in the case of straight track. Let us 
take A as the origin, AB being the axis 0: 
the aes; let us compare the arc 0% 
circle ACB to a parabolic are : y = 
+ bx + ¢ passing through the points / 
(0, 0), B (2c, 0) and ‘C (c,:f): The @& 
efficients being determined, we get : 

=. en. f 2 9 

y= cae De + 2 


(14 


f 
—— dh 
C 


A section S at the distance a from ‘ 


.is stressed by the force H,, having th: 


lever arm y + 7 , taking yas the displ 
cement of the section in the transvers 
direction, and by the forces 27’, - d= oper 
ating with variable arms a-£; 27’, has th 
significance indicated in the previous nol 
tes, i.e. represents the resistance oppose} 
by the ballast to the transverse displa 
ment of the superstructure per unit ¢ 
length, estimated this time in the perpen! 
dicular direction to the chord. 
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The moment of H, is given by H, (y + 7%) and the moment of the distri- 
puted forces by : 
peo ' r r 1 

2r,€ - L— |. Ir, (w@ —€) dg = + 7,2 2c— 2). 

The equation of the elastic curve is given by 
d? (4 : 
—H SEY — ay +: Meieiet (2 Cr 0) per eae 1a) 


Substituting for y the value given by (11) we get 
bi 2, ” ’ 
aa eae ee (as ae )= H, _ fH 
da? peda? \ 0 ¢ Cc 
or 


Li yptlen ae: 2 fm —(F <ri\st +90. — 
dx? C2 (G2 


Deriving twice relatively to x it works out : 


ASSET dé ier Gn 
dx* dx? 


From (13) we get : 


and by substitution in (14), we have : 


r;) 2 =M 


—7r,2£(2¢e—2)=M 


(13) 


(14) 


314 BULLETIN OF THE INT, RamLway CONGRESS ASSOCIATION Marcw 193 


or again 
H fits Wee | d? M 
eos 2, — { r, | == 2 gt Usd ee 
EI Ps E G fee ji da? ( 
Let us take : 
(Ue H 
Ee een | eee | ee fr —— M 
: ee ig pac 
(SESS S| AUTEN ha ln Mes 5 16 
dx? El dx? dx? 
fter having tak pe 
after having taken EL’ 
The general integral of (16) is 
@ a= Atsinvaxy = B COS aus) .- = © a eee - (16 
or 
— 9/8 — t)-+0] + at[in— (EP — nae + 2c — rma ain ot on 


which gives 


F | 
Hy = tia sin ax + B cos ax)-+ = [ola 1) — rs | + oy" (2e—a). (Hi 
a 


a c? \EI 
taking We get | 
at ieee ep i. 
Tepe 2 Dre tree 
fl { ' * : 
Ate at). 
Let us determine A and B so as to E Fe 1) 1] » | tela 
have : | 
Peer esp If we take | 
fH ‘= ; | 
i 9 = 2 | —|(——1 ee, | 
fOr == ¢ ce 0 ante le EI + rs] ( 
dx 2 | 
equation (17) becomes : 
Hyj=— iS (sin (ax) + tg (ac) cos (ax)) 4 = +o - 2% (2ce—z) 
a 
or 
(ee (os ee = #8) —1) Qe—z 
a?H cos ac age H 
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The maximum displacement occurs besides : 
with z=, and, as a result : ry ee MiG ens) e 
TG I Nea aa a lee 
pet a, ce Ge HL Phe? 
LN ie ae } — 1 Storer a} 
a? tl \cos ac H and consequently : 
F » » , 
or again : Zand P —— —- (20) 
i 
= | Qo, (2c)? P2 Dee ne 4 + / 
ere gee et eerpiNe Gls g Cc (2 9 
max = = aS Ct “ie Til a 5 (1 ) ye 
a®?H \cos ac 8 H 


which is similar to formula (18) of the 
first Note. 

So as to have no straight lengths, it 
is necessary above all that : 


T 
Oe = 


9 
and consequently : 


oe ue 
a 


and from (5) : 
oR si 2 T 
St 
2h a 


21 <2R are sin (2 a (19) 
2. a H 
If the angle is small (ie. if the radius 
is very large in relation to J), equation 
(19) agrees with equation (19) of the 
first Note. 
Further, it is necessary to have : 


i) QD p)\2 
=a th< 2p, (2 6)? (19') 

PF hae 
a similar formula to that of the first 
Note with the difference that the factor 


1 1 
a\Cos ac 


Qo : 
=<! figures here in the second member. 
P2 

From (a) and ‘§) moreover it results 
that : 


22 > 2 913 


Furthermore : 
7 ale 
04 < M2. 


The condition for equal values of 7, 
(19°), gives an appreciably stricter limit- 
ation for curved track than for straight 
track. 

A fact has to be borne in mind here 
which does not occur with straight track; 
in the latter case we have supposed that 
the rails are laid at a given high temper- 
ature, the only restriction being that at 
the lowest temperature the stress shall 
not exceed 1000 kgr. (2200 Ib.). 

In the present case, on the contrary, 
possible deformations have to be taken 
into account, due to stresses resulting 
from a fall in temperature. The problem 
is analogous to that which we have just 
studied, with the difference that H must 
be replaced by —H. The integral of (16) 


instead of being (16°) becomes : 
peeeeACE el Deane, (21) 


the characteristic equation having true 
roots. 


Under the same conditions as pre- 
viously : 
pe (5 n=. 0 
dr 
i ; = 
da 
Wwe get ; 
A= ! (09 + 2ao,¢ 
samere s,Q Neh waa ) 
is (22) 
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and, after all : 
1 


tH — 


Ha? 


The condition of stability, taking into ac- 
count the character of the reaction of Tr’, 
is expressed by assuming that : 


(nhe=e <9 © 


(24) 


Taking this formula as a basis and 
bearing in mind the maximum permissi- 
ble unit stress for the minimum temper- 
ature, we can determine the laying tem- 
perature. 


{11 — Conditions of stability of 
curved track without joints. 


aire 2 a 


Fig. 6. 


Taking the section of curved track AB, 
let us assume anchorage of the track has 
been effected, as well on the straight as 
on curves, with a special anchorage at 
A and B. We can adopt the hypothesis 


Marcu 1938 


——_ (Ae + Be~"*) + 9, a (2e—2) + “ ee ae 


that the resistance to transverse displace- 
ment is proportional to the displacement, 
and consider the arc as being rigidly fix- 
ed at A and B. 

As in the preceding case, let us take 
as the equation of the are AB the equa- 
tion of the parabola having the same 
chord 2c and the same versine f. Equa- 
tion (11) is therefore applicable. 

In the present case of a fixed arc, the 
reaction of the connections due to the 
rise in temperature {assuming the laying 
temperature to be t,, = 16°C. (60.8° F.) }. 
it being understood that these connec- 
tions are not liable to displacement, will 
be a force parallel to AB, through the 
elastic centre of gravity of the arc. In 


9 
this case GD = — | 
3 | 
Hoe 45 + a+ (t’ — ty) ET a5. 


wherein 0 = Vee and the other letter 


have the meaning already indicated. 
Let us consider a section S of absciss 

a and ordinate y before‘the deformation) 

By reason of the supposed increase ix} 


temperature f-t,,, it is subject to the dis 
placement 7. | 


i 
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This section is stressed by the force H The moment of H is : 
listant from the section : 9 


3 the moment due to the distributed for- 
ind by the distributed forces ces 18 ; 
9B-x7- dé Bna (2 ¢ — 2). 
mn the circular element : ds = w d&, 26 The equation of the elastic curve is 
eing the constant of proportionality. given by : 


d? (7 2 
Vf) SSM etapa ea 1a Cereal 
da? 3 
Substituting for y its value, and deriv- be seen that there are no lateral inflec- 
ng twice, an equation of the type (25) tions when 
f the first Note is obtained : 


2 UL case cee ad 
Bey eg LL 9 (ag ae e 
dx dx? eh gaiiee eT ce It can be concluded therefrom that ex- 


cept for the difference between the value 
The general integral of this differen- of H and that of F of the second Note 
ial equation is still of the type (26) of [value depending on the radius of the 


ae first Note, but increased by the con- curve as shown in (25)], it is possible 


a fH savage to get a track that will not get deformed, 
Bo?’ j even on a curve, by making the anchor- 

oO ie line fH age of the superstructure more effective. 

Mya 2 An SIP a 7 Bee Even in this case the problem still exists 


of the possible deformation due to the 


Relying on the same considerations as flattening of the curve as a result of a 
10se developed in the first Note, it will fall in temperature. If the condition (27) 
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is fulfilled for the tension H produced 
by the fall in temperature, the deform- 
ation in question is also avoided. 

As has been stated in the preamble, it 
is absolutely necessary in the case of 
non-anchored track to take precautions 
against deformation of the rail-sleeper 
system. With this object in view we 
think it is more than sufficient to join 
the sleepers diagonally; the superstruc- 
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ture is thus transformed into a frame 
girderae |. 

In a further article we will consid 
the influence of stresses set up by # 
rolling stock in the track. 


(1) Whatever arrangement is adopted, 
must be possible to insulate the rails electr 
ally in order to provide track circuits. F 
anchored curved track no precaution is nec 
sary. 


[ 62 (OL & G2t. 135.7 ] 


The effect on locomotive boilers of pitting 


and corrosion, ? 


E 


by J. L. CALLAHAN, 


Service Engineer, National Aluminate Corporation. 


(Railway Mechanical Engineer.) 


A great deal has been written on the 
effect of alkalinity in boiler waters on 
corrosion. For the first time the results 
of a comprehensive series of experi- 
ments have been brought together for 
publication. 

By alkalinity is meant the total carbo- 
nates and hydrates as obtained by titrat- 
ing the water with an acid using methyl 
orange as the indicator. The prime pur- 
pose of adding alkalies to boiler feed 
water is to prevent the formation of 
hard scale so that most boiler waters 
carry alkalinity to some extent. Most 
feed waters have dissolved sulphates 
and chlorides, which concentrate in the 
boiler as dissolved salts. These salts to- 
gether with the carbonates and hydrates 
and small amounts of other inorganic and 
organic matter constitute the dissolv- 
ed solids. The dissolved solids are de- 
termined by evaporating a sample of 
boiler water and weighing the residue, 
or by using an electrical instrument. 

There are several methods of express- 
ing the alkalinity. The most common 
method is to state the total alkalinity as 
determined in the presence of the me- 
thyl orange indicator. Because of the 
difficulty of using methyl orange, other 
indicators are used. One of the easiest 
to use is phenolphtalein. However, this 
indicator will only show, in most cases, 
85 to 95 % of the total alkalinity depend- 
ing somewhat on the feed water used 
and the pressure. Others prefer to ex- 


(*) Presented at the Convention of the 
Waster Boiler Makers’ Association held in 
Shicago, Wednesday, September 29. 1937. 


press the alkalinity as a percentage of 
the total dissolved solids. For example, 
if the total alkalinity was 20 and the 
total dissolved solids were 200, the per 
cent alkalinity would be 10. 

Some excellent work has been done 
on corrosion, and one of the finest pie- 
ces of research was done by Commander 
Lyons for the Navy (**). His general 
conclusions were 


(1) small amounts of alkali slightly 
retard corrosion; 

(2) increasing amounts increase cor- 
rosion until a maximum rate of corro- 
sion takes place, and 

(3) further additions of alkalies de- 
crease corrosion until at high cencentra- 
tions of alkali no further corrosion takes 


place. Commander Lyons also found 
that all alkalies do not have the same 
effect. 


With low chloride content he found 
that 50 grains per gallon of hydrated 
lime, 80 grains per gallon of soda ash, 
61 grains per gallon of caustic soda, 110 
grains per gallon of disodium phosphate, 
13 grains per gallon of sodium chromate 
and 10 grains per gallon of sodium di- 
chromate were required to stop corro- 
sion. However, with more than 25 grains 
per gallon of sodium chloride present 
no amount of lime, chromates or di- 
chromates would stop corrosion. 


(**) « Corrosion of Boilers and of Piping 
on Ship Board », by Commander Frank Lyons, 
Journal of the American Society of Naval En- 
gineers, vol. 24, 1912, p. 845. 
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Commander Lyons also concluded that 
maximum corrosion occurred with 25 
grains per gallon of soda ash or 19 
grains per gallon of caustic soda, or 33 
grains per- gallon of disodium  pho- 
sphate. 

Experiences have differed on the ef- 
fect of alkalinity. In many cases no cor- 
rosion or pitting has been experienced 
on railroads where alkalinities were 
maintained at a rather low value. In 
other cases railroads have had pitting 
at low and moderate alkalinities, and in 
some cases it has been found that ex- 
cessively high alkalinities are required 
to prevent pitting. Because of these va- 
ried experience several series of expe- 
riments were conducted to find the ef- 
fect of alkalinity. 

The tests were made in boilers oper- 
ating at 250 lb. per sq. in., using feed- 
water at the rate of 1 gallon per hour. 

The experimental boilers hold 0.8 gal- 
lon at normal water level. Each consists 
of a vertical drum to which is attached 


Test apparatus. 


Right 
water storage and controls. 
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Boiler and feed pump. 
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the external heating section and return 
circulation tube. The heat is supplied 
by a suitable electrical heating element 
placed inside a boiler tube 12 in. long, 
which in turn is held securely inside the 
heating section. 

A boiler tube can be withdrawn and 
inspected for scale and corrosion at the 
end of a test as the outside of the boiler 
tube is the water side, corresponding to 
a fire tube. The heating section and boi- 
ler tube are inclined upward from the 
bottom of the drum at an angle of 30° 
from horizontal. The circulation tube 
returns steam and water from the upper 
point of the heating section to the drum.. 
By this means circulation of boiler wa~ 
ter is obtained. The feedwater enters 
just below the waterline. Blowdown is 
taken 2 in. below the suface. | 

These boilers are operated by autom4 
atic devices which control the feedwater 
pumps, pressure, preheater temperature} 
blowdown rate, and evaporation rate a} 


any setting desired. | 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 


Left 


Feed- 
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ive) 
bo 
pa 


Left 
Center 
eorrosion 


Right Tube with 

The feedwater in all cases carried 
Over 5 cm? per liter of oxygen and was 
not preheated. In order to eliminate ex- 
perimental errors while the boiler wa- 
fer was building up to cencentration, the 
fests were made on boiler water which 
was carefully preconcentrated to the de- 
sired value. 

These tubes were made of standard 
10-20 class A boiler-tube steel by weld- 
ing a flange at one end and a plug in 
he other end, after which mill scale 
was removed by grinding with a final 
working of medium emery paper. 

There are a great many factors which 
nfluence corrosion, but the purpose of 
his whole investigation was to find the 


Boiler tube ready for use. 
Surface of clean boiler tube. 
Alkalinity = 20, 


dissolved solids = 103. 
effect of alkalinity alone when no other 
factors such as scale, organic matter, 
protected surfaces, or oxygen absorbents 
would interfere. 

The first series of tests was made 
using a feedwater having the analysis of 
hardness = 0.0, total alkalinity = 3.2, 
chlorides = 4.3, sulphates = 8.5 and 
oxygen = 5.0 cm? per liter. This feed- 
water was chosen as being similar to 
water where corrosion was being expe- 
rienced. A feedwater alkalinity of 3.2 
was used as this resulted in a boiler wa- 
ter having an alkalinity approximately 
20 % of the dissolved solids. 

Tests were made at ten different con- 
centrations, with analyses and dissolved 


TABLE I. — First series of corrosion-research experiments. 


Boiler water analysis. 
a ———— 


AT P M SeaCl S04 DiS: 
0 8.9 10.9 13.1 22 48 
0 18.0 20,0 28.0 a4 103 
0 33.0 36.0 44.0) 83 161 
0 43.0 46.0 59.0 TAQ 22) 
0 53.0 dT.0 $3.0 164 318 
0 58.0 64.0 838.0 ype! BD 
0 67.0 69.0 100.0 193 yal 
a0) (0) 81.0 110.0 203 406 
0 $2.0 89.0 122.0 iow 445 
0 95.0 104.0 1410 272 522 


Remarks. 

Considerable general corrosion and some pitting. 
Considerable general corrosion and pitting. 
Considerable general corrosion and some pitting. 
Considerable general corrosion and some pitting. 
Some general corrosion and some pitting. 
Some general corrosion and considerable pitting. 
Considerable general corrosion and pitting. 
Considerable general corrosion and some pitting. 
Some general corrosion and pitting. 


Some general corrosion and pitting. 
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Tube corrosion. Left 
= 221. Center: Alkalinity 
Right Alkalinity = 
solids varying between 48 and 522 


grains per gallon, as given in table I, in 
order to cover as wide a range of condi- 
tions as possible. 

The general conclusions of this series 
of tests are 


(1) that an alkalinity of 20 % of the 
dissolved solids does not prevent corro- 
sion; 

(2) that at low concentrations general 
red corrosion predominated, and 


(3) that at high concentrations pitt- 
ing predominated. 


TABLE II. — Second series of corrosion-research experiments. 


Boiler water analysis. 


H P M Cl CO4 DS 
0.0 ell 5.1 49.9 91 1U5¥5) 
0.0 ep 10.4 One 63 lll 
0.0 Wis 20.9 31.2 60 119 
0.0 otk Boer 38.2 69 144 
0.0 35.8 40.8 Dithee ee WES: 
0.0 49.9 54.0 26.0 57 134 
0.0 64.0 (ald) 20.5 42 139 
0.0 77.0 85.0 17.0 36 143 
0.0 83.0 90.0 17.0 29 140 
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10.4, dissolved solids = 
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46, dissolved solids 
= 104, dissolved solids = 522. 


Ta 


’ The question then arose as to whethe 
or not any amount of alkalinity woule 
stop corrosion. To answer this questio1 
a second series of nine experiments wa 
made with feedwater analyses and tota' 
dissolved solids in the neighborhood 0 
135 grains per gallon, as given in tabl 
II, and with the amount of alkalinity i 
the boiler water varying between 5 an 
90 grains per gallon. The feedwater ang 
alysis was chlorides = 4.3, sulphates 
8.5 and oxigen = 5.5 cm? per liter as i 
the previous series of tests, but in whic} 
the alkalinity was adjusted to get the d 
sired alkalinity in the boiler water. 


Remarks. 
Heavy general corrosion and pitting. 
Considerable general corrosion and pitting. 
Decrease in general corrosion, inerease i 
pitting. 
Decrease in general corrosion, increased pit 
ing. 
Further decrease in general corrosion, pittini 
greatly reduced. 
Little general corrosion, some pitting. 
Very little general corrosion or pitting. 
No pitting. 


No pitting. 
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The general conclusions from these 
xperiments are : 


-(1) that corrosion and pitting will be 
revented if sufficiently high alkalinity 
; carried; 


(2) that the addition of alkalinity 
nds to convert general red corrosion 
ito pitting, and 
(3) that alkalinity will prevent gener- 
corrosion before it will prevent pitt- 
ig. 


With alkalinity of 85 and dissolved 
ids of 143 there was no corrosion or 
tting. Good results were also obtain- 
| with an alkalinity of 71 and dissolved 
lids of 139. 
These two series of tests brought out a 
umber of interesting points, but it was 
It that the investigation should be 
‘oadened to determine the amount of 
kalinity required over a wide range of 
nditions. 
Further experiments were carried out 
uch in the same manner as the pre- 
ous experiments. The feedwater analy- 
s was chlorides = 4.3, sulphates = 8.5, 
id oxygen = 5.5 cm? per liter. In addi- 
on, sodium carbonate and caustic soda 
ere added in equal parts to maintain 
e desired alkalinity in the feedwater. 
This group of experiments consisted 
six series. In each series the amount 
chlorides and sulphates in the boiler 
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water was held constant. The boiler 
water alkalinity was low in the first ex- 
periment of each series, and raised gra- 
dually with each succeeding experiment 
until more than enough alkalinity had 
been added to stop pitting. The results 
were consistent throughout, but each se- 
ries of experiments was run twice in 
that portion considered to be the critic- 
al range, for complete protection. 

One very interesting observation made 
was that in tests with low alkalinity the 
tubes were always red. As the alkalin- 
ity was increased the red corrosion gra- 
dually disappeared, the tube becoming 
darker and, in many cases, almost jet 
black. However, pitting persisted until 
sufficient alkalinity had been added. 
Those tubes on which corrosion could 


-be found were covered with a jet-black 


film which was smooth and hard. This 
film was very thin and served to pro- 
tect these tubes from atmospheric corro- 


sion. This region is called the critical 
range. 
The information obtained from the 


last experiments would justify the ad- 
ditional conclusions : 

(1) that excessive alkalinity is requir- 
ed to be sure that corrosion does not 
take place; 

(2) that as the dissolved solids in- 
crease the amount of alkalinity required 
increases, and 


Tube corrosion. Left 
= 119. Center : 
Right Alkalinity = 


Alkalinity = 20.9, dissolved solids 


Alkalinity = 54, dissolved solids = 134. 
71, dissolved solids = 139. 
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(3) that the percentage of alkalinity 
required is less with high dissolved so- 
lids than with low dissolved solids. 


TABLE II. — Conclusions of corrosion 
research experiments. 
Alkalinity, 
erains per gallon. 
ee -_—— 
Corroding. Non-corroding. 


Dissolved 
saline salts, 
grains per gallon. 


0 36 39 

40 58 61 

125 78 84 

260 104 108 

310 106 116 

420 118 126 
The general conclusions obtained 


from these investigations, as given in ta- 
ble III, agree with the findings of Com- 
mander Lyons, except that our observ- 
ations do not justify the conclusion that 
there is a maximum corrosion rate at 
alkalinities of 19 to 25 grains per gallon. 


This may be explained on the basis 
that our tests were made without scale- 
forming substances present, whereas 
with scale-forming substances present 
less corrosion is to be expected at low 
alkalinity where the tubes will be covy- 
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J 
The Pitting Lines show the Titrations 
celew which itis not sate to rely 
len Alkalinity fo prevent corrosion. 


P—Phenolphthalein Titration 
M-Methyl Orange Titration 


QO 50 100 150 200 250 300 350 400 450 500 550 600 
Diselved Salide—G EG 


Alkalinity as a corrosion preventive. 


ered with scale than at higher alkalin 
ities where the tubes will not be so wel 
protected by scale. | 

Field observations have tended to suk 
stantiate the findings presented here. | 

The author acknowledges the coopez 
ation of Dr. P. G. Bird, Research Dire 
tor of the National Aluminate Corpo 
ation, under whose direction these e 
periments were conducted. 
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OBITUARY. 


Henri CAUFRIEZ, 


Late General Manager, National Light Railways Company (Belgium), 


Member of the Permanent Commission of the International Railway Congress Association. 


We heard with deep regret of the 
2ath, on the 11th January last, of Mr. 
enry CAUFRIEZ, late General Manager 
‘the Belgian National Light Railways 
ompany and Member of the Permanent 
ymmission of our Association. 

‘Mr. CAUFRIEZ was born at Paturages 
lainaut) on the 23rd October 1869, and 
as a brilliant scholar; at the close of 
s classical schooling he won the Go- 
jrnment Prize. 

In 1891, at the University of Ghent, he 
fas graduated an honorary civil engi- 
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neer (bridges and highways), and in 
1893, following a competitive examin- 
ation, he was appointed an engineer of 
the Belgian State Railways. 

Early in 1907, when he was acting di- 
visional manager at Arlon, he became 
private secretary of Minister LIEBAERT. 
Mr. CAUFRIEZ subsequently was the prin- 
cipal private secretary of three succes- 
Sive Ministers of Railways, Marine, 
Posts, Telegraphs and Telephones. 

On the 6th February 1913, he succeed- 
ed Mr. DE BuRLET as General Manager 
of the Belgian National Light Railways 
Company. 

During the twenty years he held this 
post, this Company met with many dif- 
ficulties. It is hardly necessary to re- 
call the disturbance caused by the occu- 
pation of the Country during the world 
war. 

The question was not only to keep the 
Light Railways in operation as they 
were the only means of communication 
between the different provinces, but also 
to resist as much as possible the at- 
tempts to remove the track. As soon as 
the war was over, 1550 miles of destroy- 
ed or damaged lines had to be recondi- 
tioned. Meanwhile, financial circum- 
stances compelled the Companies to 
which the operation of the lines was 
leased to give up business, so that, besi- 
des its former task consisting in build- 
ing the lines, the National Company had 
to work the whole system by itself and 
set up a suitable organisation. The po- 
sition was the more intricate that, in 
the course of the next years, owing to 
the economic depressions, together with 
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the most severe competition from other 
methods of transport, the Public Autho- 
rities were unable to provide the, money 
which was much needed in order to mo- 
dernize the System. 

Despite all these hindrances, when Mr. 
Caurrigzz left the National Light Rail- 
ways Company in 1983, 750 miles of 
electrified lines were in operation, the 
working results of which enabled the 
Company to carry on its task of serving 
the least favoured districts of the coun- 
try, where soon afterwards steam trains 
were to be gradually superseded by rail- 


cars. 
Mr. CAuFRIEz will be remembered as a 
righteous and very cautious man, end- 
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owed with a rare steadfastness of pur- | 
pose, who always scrupulously placed | 
duty first. { 

He was a Commander of the Order of | 
Leopold, Grand Officer of the Order of! 
the Crown of Belgium and of the Order 
of Leopold II, and was also the holder } 
of many foreign honours. 

Mr. Gaurrrez had been a Member off 
the Permanent Commission of the Inter- 
national Railway Congress Association 
from 1922 to 1933, and was always keen-+ 
ly interested in its work. 

We wish to convey our sincerest sym- 
pathy to his family. 


The Executive Committee. 


